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PREFACE. 



The following work is chiefly intended for officers navi- 
gating vessels in the Indian Ocean^ in the hope of being 
able to convince the doubtful^ and force on the attention 
of the heedless or ignorant^ the real nature of those dan- 
gers from which both shrink with awe and undefined 
dread^ and to show that the means of avoiding them are 
neither uncertain nor difficult. It may also assist the 
intelligent and inquiring officer, whose arduous duties at 
sea, and brief and hurried visits to land, leave him little 
time to accumulate facts, or pursue a subject so intimately 
connected with his profession. 

At the same time, should these pages find their way 
into the hands of general readers, it may disclose the 
difficulties which still beset the study of storms, and show 
how little is yet really known, and how much more 
remains to be discovered; and perhaps induce some of 
those lofty understandings now devoted to more fascinat- 
ing branches of science to rescue it from the neglect in 
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which, notwithstanding the energetic impulse given to it 
by Reid, it still rests in this country. The profound 
importance of the science of storms is too palpable, and 
too painfully brought home to the mind and feelings of 
every one, to require comment or apology for bringing it 
before the public. 

While stationed at Mauritius, from which the author 
has recently returned, he gave some attention to the 
subject of hurricanes merely as an abstract question, the 
duties and nomadic life of a military medical officer being 
unsuitable to the pursuit of a study claiming so much 
time, and, above all, a prolonged residence at places 
where the requisite information can be gathered. 

Being at Port Louis, and about to leave the island of 
Mauritius, when the vessels wrecked in the Rodriguez 
hurricane of 1843 put in there to refit, he drew up the dia- 
grams of its course and rotatory action, partly to ascertain 
the truth of the theory, and partly to demonstrate its real 
character to some of the parties engaged in it, while the 
event was still fresh in their memory. During a voyage 
to England he devoted his time to investigate the nature 
and probable causes of this and other storms in the Indian 
Ocean, when the substance of the following pages was 
drawn up in the form of detached papers, without any 
view to publication. But in consequence of some dis- 
tinguished naval officers, who examined the diagrams and 
notes, having warmly expressed their opinion of the prac- 
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tical utility likely to be derived from their publication, he 
determined to follow their recommendation. ■ For this 
purpose he endeavoured, during a few hasty and brief 
visits to town, to collect as many additional facts as pos- 
sible, and had that gratifying stimulus to proceed which 
arises from finding every new case corroborating the results 
previously obtained ; and the more complete the details, so 
much more fully was the immutability of the laws which 
govern tempests made out. * 

Before this could be achieved, the author was appointed 
to a regiment in India, and received orders to hold him- 
self in readiness to proceed to Scinde. At such a station, 
little time or opportunity could be expected for the com- 
pletion of the work. In this dilemma he must either have 
left his notes unpublished, or let them go forth to the 
world in their present form. The latter course has been 
ventured on, and thus, amid the unrelaxing duties of 
Chatham garrison, and unavoidable interruptions con- 
nected with his profession, wholly preventing that concen- 
tration of time and thought necessary for such a subject, 

» ^ • • • • 

they have been prepared for the press. 

The Author thinks this explanation due to himself as 
well as to his readers, to account for the hurried manner 
in which the work has been brought before the public, 
unsupported by more extensive research, and without that 
thorough revision and literary emendation, which enhance 
the value of the most common-place statements. 
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It has been his aim to preserve simple facts and their 
practical application distinct from hypothesis. In a 
science yet in its infancy, where the results are deduced 
rather from the multiplicity of these than from their 
separate accuracy, great nicety cannot be attained, nor is 
it possible, without interrupting a clear view of the whole, 
to adhere to fractional minuteness with that rigorous 
exactitude which belongs to other branches of Phi- 
losophy. 

When a complete system of observation is instituted by 
some body of men, — for individual exertion must ever 
be very restricted, — and time, place, and force are cor- 
rectly represented by 6gures, then may the theory of 
storms be verified, and fixed on a substantial basis. K 
even the loose, casual, and isolated facts within our reach 
yield such unvarying results, what may not be expected 
from a series of minute and precise observations? 

From the very nature of the foUowing inquiry, it is 
almost impossible to avoid hypothetical reasoning. In 
fact, the adoption of a theory, founded on recognised 
principles, facilitates the investigation of abstruse sub- 
jects and the arrangement of facts in that relation which 
analogy would indicate to be their natural position. 
Without the aid of some settled opinions to guide us, 
the more important phenomena may frequently pass un- 
noticed, while others, because they strike more forcibly on 
our senses as objects of awe or wonder, attract too pro- 
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minent attention. Yet, after all, the object of accumu- 
lating facts is to render them subservient to the discovery 
of those principles on which they depend, and both are 
so necessarily connected that it is impossible to pursue 
either separately with advantage. 

The Author takes this opportunity of acknowledging 
the encouragement he has received from some of the 
officers of her Majesty's Navy; and also of offering his 
thanks to those of the Merchant Service, who have 
promptly offered every assistance in their power to for- 
ward the objects in view ; as well as to Messrs. Green and 
Co. and others, who have freely permitted him to examine 
their valuable collection of log-books. He only regrets 
that he has not had time or ability to do justice to the 
matter which has been placed at his disposal. 

He concludes with the earnest hope, that officers in 
command of ships, when traversing the Indian Ocean 
during the hurricane months, will be careful to have the 
veering and precise direction of the wind ; the state of the 
weather ; appearance of the ski/, and clouds ; condition of the 
sea, and direction of any remarkable swell; with the height of 
the Barometer and Sympiesometer, &c. noted as fully as 
possible, in connexion with the exact latitude and longitude. 
Nor is this of less importance when a vessel may have 
fine weather ; for it is by the information gathered from 
ships at a distance from a hurricane, that its extent and path 
can be traced ; besides, they are more likely to be correct 
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in their reckoning than those which may be tossing about 
within its influence. It may herein be seen that log-books 
are not mere uninteresting documents only fit to be 
thrown aside when a voyage is over, but that from their 
pages valuable matter may be gleaned ; and perhaps the 
knowledge that old logs can be made useful, and may 
occasionally meet the public eye, will induce the writers 
to note, with accuracy and minuteness, points which 
hitherto, being considered of no consequence, have 
been neglected, or recorded with that carelessness too 
often engendered by the daily routine of common-place 
duties. 

Chatham^ June 20, 1845. 
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SECTION I. 



PRELIMINARY REMARKS. 



The Island of Mauritius, although a mere speck on the 
Indian ocean^ is, for its size, one of the most valuable of 
our colonies, and it is in the power of the parent state to 
render it still more important. Independently of the rich- 
ness and fertility of the soil, and regarded merely as a 
military position in the line of communication with our 
colossal Indian empire, it is absolutely essential to the pro* 
tection of our commerce in time of war, while, in another 
point of view, it is invaluable as a place of shelter for 
vessels which have suffered from the tempests so frequent 
in those seas. 

Very little appears to be generally known of this beauti- 
ful island, and yet it is inferior to few places in produc- 
tiveness of soil and scenic attraction. Within the cir-« 
cumference of ninety miles, it embraces almost every 
variety of surface, from the low and rich plains^ to the 
rugged and inaccessible peaks crowning the lofty and 
picturesque ranges of mountains which intersect it from 
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shore to shore. The deep ravines which everywhere in- 
tercept the traveller who wanders from the beaten tracks, 
seem to be the result of convulsive rendings of the plains 
and table land, and abound in streams which dash over the 
precipitous ledges in a succession of cataracts many hun- 
dred feet in height,* till they reach the sea. Nature has 
clothed this island in a garb of luxuriant vegetation, pecu- 
liar to a tropical country. The great variety of climate 
embraced by a range of 2000 feet from the level of the 
ocean to the more elevated parts of the island, is favourable 
for the cultivation of seeds and plants from every part of 
the world. A ride of two hours will carry the visitor from 
plains covered with sugar canes, the clove and spice tree, 
pine apple and banana, to a region where he will see wheat, 
European fruits, and the homely but not less valuable 
vegetables of old England. 

Beneath this gay covering the geologist will find an 
interesting field for research and speculation on the mighty 
forces which must, at some early period of the world, have 
been in terrible activity, as is evidenced by the yawning 
chasms, riven mountains, and silent craters. Here may 
be traced the successive stratifications formed by a sub- 
marine volcano, to which alone can be attributed the 
singular positions of many of the higher peaks of the 
mountains, such as the Pieter Both. Nor did these 
agencies cease with that great effort which left a blackened 
heap of lava overlooking the waters of the ocean, for there 
is ample proof of the recurrence of volcanic action in the 
irruptions of basalt, forming the gentle slopes and smooth 
plains now studded with the habitations of man. 

But leaving these primeval phenomena to the inves- 
tigation of the geologist, the Island of Mauritius is 
subject to visitations of another kind, which, if less 
appalling, are rendered by their violence and constant 

• The fall of the Chamarelle is 350 feet high, others not much 
less. 
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recurrence, objects of great dread to its inhabitants. We 
allude to the destructive hurricanes which from time to 
time involve the country in ruin and desolation. The 
planter has not only to contend with all the evils com- 
mon to agriculturists in every country, but his anxiety is 
constantly kept alive by the possibility of the whole fruit 
of his year's toil being destroyed in a few hours, and the 
crops perhaps left as manure on the spot where they 
grew. Nor are the disasters arising from these tempests 
confined to the open fields; buildings are overthrown, 
roads and bridges are swept away, cattle are drowned, 
and magazines destroyed. And yet it is surprising how 
quickly the traces of a hurricane are effaced from the cul- 
tivated parts of the country by the energy of tropical 
vegetation, and the activity of human industry. It is 
somewhat dififerent, however, in those parts which are 
abandoned to the dominion of nature, where the visitor 
will find indelible traces of the storms. The forests are 
strewed with the trunks of vast treies, which had resisted the 
elements till they attained a magnitude which might seem 
to defy further assaults. So quickly are the wrecks of these 
noble trees overrun by exuberant vegetation, that their 
very existence escapes the notice of the careless traveller. 
But let those who desire to witness the effects of bygone 
hurricanes, visit the clearances recently made by the 
emancipated blacks among the recesses of the woods. Even 
without quitting the paths that intersect the truly primeval 
forests of the Isle of France, the stranger will find his atten- 
tion arrested by groups of gigantic trunks, made bare and 
branchless by successive storms, which are seen towering 
far above the rounded green summits of the younger trees. 
Nor is the eflFect diminished by the numerous and beau- 
tiful creeping plants peculiar to the island, which clasping 
these riven giants of the forest, ascend to the highest point, 
and are seen waving gracefully in the breeze, or stretching 
in festoons to the neighbouring, branches. 

B 2 
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. Even the mountain ridges retain vestiges of these ter- 
rific tempests. Huge masses of rock, loosened by the rain, 
and almost shaken by the wind> are seen 

' "tottering o*er the hollow pass, 



" As if an infant's touch could urge 

" Their headlong passage down the verge." 

The cliflFs are undermined^ the banks swept away, and the 
ravines become more deeply furrowed by the mighty 
rivers, of which, during a hurricane, they are made the 
channels. 

On the coasts we meet with enormous masses of coral 
rock, torn from their parent beds in the depths of the sea, 
and thrown high on the embankment of sand which girts 
the island. Such is the magnitude of many of these 
blocks, that it is difficult to conceive how the mere force of 
water in motion could have removed them to their present 
position. 

Here it may not be altogether out of place to advert to 
those curious and isolated masses of coralline formation, 
which are found at the distance of a mile from the sea- 
coast, and are scattered about the cane-fields, at the 
southern extremity of the island, particularly between 
Mahebourg and the Morne. The largest which we remem- 
ber is about forty feet long, twenty broad, and fifteen 
high, and rather of an oval form, as if it had been rolled. 
It lies on the estate of Beauchamp, in the Savanne, about 
half a mile from the present margin of the sea, but not 
more than 300 yards from the edge of the basaltic 
stratum, on which it now rests, where the boundary of the 
ocean was, in former times, the intermediate space having 
been formed by the debris of the coral reefs. Other pon- 
derous masses of the same kind occur along the coast at 
various distances from the sea. On the plain to the east- 
ward of Souillac, may be seen several of these detached 
blocks, lying on a stratum of basalt, forty or fifty feet above 
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the level of the ocean^ and terminating at the beach in 
perpendicular cliffs, equally high. 

A very general opinion prevails in Mauritius, that these 
have been conveyed to their present resting places, by the 
combined action of the waves and wind during a storm ; 
but we have never met any one who had ocular demon- 
stration of such a fact, and are inclined to think the ex- 
planation is scarcely adequate to the phenomenon. The 
ocean, agitated by a tempest, is capable of tearing up the 
coral beds, and throwing masses of them on the coast ; but 
what combination of wind and waves could lift a block of 
some thousand tons weight to the height of thirty or forty 
feet up the face of a precipitous cliff, and send it rolling 
over a plain for half a mile ? Yet these bodies are beyond 
question of marine origin, and being composed of the 
organic remains of the coralline and molluscous tribes, 
which at the present day inhabit and are at work on the 
coasts ; there is no difficulty in identifying them as part of 
the modern reefs. But for the proofe of their recent forma- 
tion, we might have supposed that they had been carried 
to their present situations by a sudden rise of the ocean, 
incident to those disturbances of a volcanic nature which 
were of frequent occurrence in the earlier ages of the 
island. And yet the transportation of these bodies by 
hurricanes is quite reconcilable with the extraordinary 
accounts of the force of whirlwinds, and other vortical 
commotions of the atmosphere, which are current on 
the spot. 

It has been said that hurricanes occur less frequently, 
and with diminished severity, at Mauritius than formerly ; 
but there is no good reason for believing that this is the 
case. Facts prove that they visit the same latitudes with a 
surprising regularity of recurrence, and, if the opinions 
advanced in the subsequent pages be based on truth, may 
be expected to do so while the present laws of the uni- 
verse remain. A season never elapses without two or three 
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of these tempests passing near^ if not over, the island, at* 
tended by such a state of the barometer, wind, and sea, as 
leaves little doubt of their proximity, and in several in- 
stances, by means of collateral information, we have been 
successful in confirming the correctness of what were at the 
time mere suspicions. In fact it will be seen as we proceed, 
that an almost continued succession of stormy commotions 
follow one another, with different degrees of violence, along 
the tract of ocean between the Indian Archipelago and 
the east coast of South Africa. It is likewise a fact, that 
this period never passes without a number of crippled ships 
putting into the island to repair damages sustained from 
hurricanes in its neighbourhood, or a little farther to the 
N.E. of it. Yet it often happens that for several years no 
storm of this nature is supposed by the inhabitants to take 
place. The reason is simply this — that although the wind 
is blowing round a vast progressive circle of from 300 to 
600 miles in diameter, it is only within 100 miles or so 
of the vortex that its violence is increased to such a degree 
as to constitute a hurricane. Thus, when a portion of this 
moving disc of air impinges on the island, and the barometer 
merely falls in a partial degree, and the wind veers but a 
quarter of the compass, it is only considered as threatening; 
while, thirty or forty leagues off, ships are losing their 
masts. Look at the harbour of Port Louis, on one side 
blocked up by the hulls of sunken and sinking vessels, 
driven in by storms, encountered on the open ocean, in so 
wrecked a condition, that the expense of repairing them 
would amount to more than a new ship, in other and less 
expensive places. Indeed, this circumstance has earned 
for Port Louis a no very enviable reputation for the faci- 
lities which it furnishes, in condemning disabled craft ; the 
injustice of the charge could easily be shown by adducing 
the very great expense connected with everything in the 
shape of labour in Mauritius ; a result of the ill-judged 
and almost cruel interdict laid on the introduction of 



PRELIMINART REMARKS. 7 

cooly labourers, at a moment when the inhabitants were 
deprived of the services of the black population, by what 
was, in itself, one of the noblest acts of justice which adorn 
the page of English history. 

Considering the annual loss of property, and too fre- 
quently of life, it is surprising that so little has been done 
to discover some means by which vessels may be enabled 
to shun the perils which are incidental to hurricanes. To 
Mr. Redfield, in America, and Colonel Reid, in our own 
country, is due the merit of opening up a course of investi- 
gation, with regard to the nature of rotatory gales, which, if 
closely pursued, cannot fail of ultimate success in the great 
object sought for — the means of avoiding them. The 
vital importance of the question is beyond dispute. To 
us, as a great commercial nation, whose ships cover the 
ocean, and might almost repeat our signals round the globe, 
it is fraught with deeper interest than to any other power. 
But although the interest of all, it seems to be the province 
of none, to follow up the subject as it merits. For one 
vessel that rounded the Cape of Good Hope thirty years 
ago, there are now three or four, and from their diminished 
tonnage, and perhaps, occasionally, less efficient equipment, 
they are not so fit to contend with those fearful tempests 
that have not spared our line-of-battle ships and huge East 
Indiamen. The very name of Mauritius is associated in 
our recollection with a series of fearful catastrophes at sea. 
To say nothing of the number of noble vessels with whose 
fate we are but imperfectly acquainted, how many more 

** To the winds of the ocean have left their wild story." 

At the moment that we write, hundreds of hearts are 
filled with intense anxiety regarding the fate of ships 
which are known to have entered the hurricane latitudes of 
the Indian ocean, but which, after a more than usual lapse 
of time, have not been heard of. 

In the West Indies, and on the Coast of America, there 



8 PRELIMINARY REMARKS. 

are so many fixed points for simultaneous observation, that 
the study of hurricanes may be pursued \vith a very near 
approach to accuracy. It is quite diflferent in the Indian 
seas, south of the equator, where, over a wide expanse of 
some thousand miles, but one or two distant and isolated 
points for observation occur, and only at one of these is 
there reason to expect much information. Yet this tract 
is constantly covered with ships between India and the 
Cape, and may, in fact, be considered as the great high- 
way of our commerce with the east. While so much at- 
tention is paid to the useful object of surveying distant 
coasts and seas, might it not be extended to. the equally 
important purpose of investigating the nature of those 
tempests which involve so awful a destruction of human 
life, as well as of valuable property ? 

A line of posts of observations might easily be estab- 
lished across the Indian ocean, at Port Natal, Bourbon, 
Mauritius, Rodriguez, Seychelles, Diego di Garcia, and 
Port Essington, in New Holland. But supposing that this 
should be considered too great an expense for England, 
much might be done by the authorities at Mauritius, by a 
system of simultaneous observation during the hurricane 
months, at that island, Rodriguez, and Bourbon, where 
the French, ever ready to forward science, would no doubt 
heartily co-operate, or, at all events, allow others to go 
there for the purpose. Although storms never occur at 
Seychelles, or Diego di Garcia, it is very desirable that the 
state of the monsoon at these points should be noted 
during the hurricane season. An accurate knowledge of 
the nature, track, and extent of revolving gales, is only 
to be obtained by correct information regarding the state 
of the winds at a distance^ and on every side beyond the 
sphere of their action. 

The great practical facts to be obtained are, the course 
which hurricanes follow "from the neighbourhood of Su- 
matra and Java; their extent; rate of diurnal progression. 
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and whether this is governed by fixed laws, and, as pro- 
pounded in the following pages, diminishes in velocity 
towards the tropic of Capricorn ; and finally, the state of 
the barometer and weather. 

A system of extended observation prolonged for a few 
years, or even during the hurricane seasons, if properly 
organized, would do more to solve these questions than 
all the isolated and accidental information collected by 
many individuals. Much valuable meteorological in- 
quiry might be carried on at the same time, particularly 
with regard to the prevailing currents of air of a local 
kind in the vicinity of land, and the conditions of the 
atmosphere during the alternate changes from the S.E. 
trade-wind to the N.W. monsoon, south of the equator. 

Of course we merely glance at this subject in the hope 
that, sooner or later, it may be taken up by those whose 
interests are more especially at stake in the inquiry. 
While ships and cargoes are insured, individuals are not 
likely to engage very warmly in the affair ; but the sym- 
pathies of England as a nation ought to be extended to 
the preservation of the lives of a class of men to whom she is 
so much beholden for her wealth, her glory, and her power ; 
and to whom she may, ere long, have to turn for that pro- 
tection against foreign insult and aggression which never 
yet has failed her. As a military nation, she ought to feel 
anxious for the safe return of the thousands of her soldiers 
who, after a long absence from their native land, and 
escaping the. hardships of Indian service, and the dangers 
of many a well-fought field, are exposed to even more 
imminent peril from those disastrous tempests which haunt 
their homeward path. 



SECTION 11. 

GENERAL REMARKS CONNECTED WITH THE RODRIGUEZ 

HURRICANE OF APRIL, 1843. 

It is scarcely possible to reside at Mauritius without 
participating in the anxiety which pervades every class of 
persons during the season when tempests are expected. 
The indications of a coming storm are as closely watched 
by the inhabitants of the gorgeous mansion, as by the 
negro in his fragile hut. Fortunately, however, the 
symptoms of danger are much more frequent than the 
realization of it. 

In the beginning of April, 1843, the state of the weather 
and barometer, accompanying a strong gale, at Port Louis, 
led the more experienced inhabitants to think that the 
*^ tail of a hurricane" was passing over the island, and in a 
few days their predictions were confirmed by the arrival 
of the vessels which had experienced it. From the 12th 
to the 15th, the telegraph was covered with signals re- 
porting the successive appearance of a number of disabled, 
almost unmanageable, and leaky vessels, covered with 
emblems of distress, or firing guns for help, finding it 
almost impossible, even in sight of their port, to work their 
way in. Such a fleet of wrecks from one. storm had never 
perhaps put into Port Louis before. The monotony of 
colonial life, and, in particular, of that of Mauritius, was 
interrupted by an unusual degree of excitement, as it 
was coolly remarked by an idler, that ** another lame duck" 
was signalled off the harbour. 
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A visit to the anchorage was sufficient to heighten this 
interest into a feeling of sympathy. There, a group of shat- 
tered vessels covered the bay, some without their masts, and 
in place of them a few spars stuck up as jury-masts, others 
heeling over to one side, from the shifting of their cargoes 
in the gale, and all having their upper works, boats, bul- 
warks, and everything which had been on deck, swept 
away, while in several, the pumps were still kept going by 
the weary crews. Everything, in fact, showed the terrible 
encounter sustained by these unfortunate ships during the 
late gale. 

A mere perusal of the log-books of these vessels con- 
veyed a very imperfect idea of the fearful scene which the 
writers had passed through. The daily routine of filling 
up the ship's journals with the dry details of commonplace 
matters, has a tendency to unfit the mind to break through 
formality and deal with more stirring events as they 
deserve. 

The oral information which we received of the hurricane 
that had occurred oflF Rodriguez from the officers of the 
damaged vessels, was of a much more interesting character, 
being fraught with the exciting details of the grand and 
terrific scenes through which they had passed, and which 
seemed to have left an indelible impression on their me- 
mory. All declared that they had '^ never been out in such 
a gale before, and hoped never to be again." It is said that 
sailors always consider the last gale as the worst, but those 
who have been in a tropical hurricane, speak of it, after a 
long life spent at sea, as of something infinitely surpassing 
all other dangers of the same nature. 

Having obtained copies of the logs of the several ships, 
an attempt was made to discover whether the storm was of 
a rotatory kind. Notwithstanding the discrepancies of 
one or two, the general result was so very satisfactory 
in establishing the circular direction of the wind over a 
space of many hundred miles, that we determined to pursue 
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the sabject a little further, for the purpose of reconciling 
the few inconsistencies which interfered with a complete 
view^ of the case, — and were ultimately successful. For 
instance^ in one log, the wind was recorded to have been 
S. W., but the latitude and longitude of the vessel placed 
her in a position near five or six others, all with the wind 
at N.E. ; it was thus obvious that something was wrong. 
On further inquiry, we ascertained that she was several 
degrees further to the west than by her reckoning, and when 
placed in her true position on the diagram, she was exactly 
among the ships with the S.W. part of the gale. Another 
vessel had her log washed overboard, and of course lost her 
reckoning. Fortunately, however, from the number of 
vessels involved in the storm, and their being in many 
instances seen by one another after it had passed them, 
there is no difiiculty in finding out the errors of the few, 
by means of the general accuracy of the majority. 

It is not to be wondered at that ships should be out in 
their dead reckoning, after having been bufleted about for 
many days by winds from every point of the compass, 
exposed to unknown currents, and wrapt in obscurity by 
the murky atmosphere under the dominion of the tempest : 
indeed, it is next to impossible that they could be altogether 
correct. Hence the difficulty of determining the character 
of a hurricane when we depend on the information received 
from one or two vessels only. Many of the ships in the 
Rodriguez storm had been nearly a week without any 
observation of the sun to rectify their calculations from the 
log. The result was, that they found themselves consi- 
derably to the westward of their reckoning after the gale 
was over, owing to the prevalence of a westerly current 
in the neighbourhood of Mauritius, caused by the trade 
wind. 

The existence of this current at the time of the Rodri- 
guez gale, appears to have been very opportunely proved 
by the shipwreck of the Victoria^ on the reefc to the east- 
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^^ard of that island. This vessel went ashore on the 
7th April, three days after the hurricane had passed over 
it, and, about a month afterwards, part of the wreck was 
picked up on the coast of Mauritius, 300 miles to the 
westward of Rodriguez. Among other articles, a trunk 
belonging to the captain of the Victoria had been found, 
and was lying at the police office when he and his crew 
were brought to Port Louis. This would indicate a 
current of ten miles per diem, and is well known to coast- 
ing vessels at Mauritius. We believe that Horsburgh 
alludes to it in his valuable directions to ships trading to 
India. Now we suspect, that few, if any, of the vessels 
involved in hurricanes off Mauritius make allowance for this 
set to the westward, which partly explains the reason of 
so many having lately gone on the reefs on the east coasts 
of Rodriguez and Mauritius. A vessel running west, 
without a sight of the sun for several days, might thus 
very easily be 40 or 50 miles further west than her calcu- 
lations would make her, and if driving at the mercy of a 
tempest, without a light on board, or a compass on deck, 
to tell the direction of the ship's head and veering of the 
wind, a much greater error might be reckoned on. 

It is hardly possible to expect a more favourable oppor- 
tunity than that offered by the Rodriguez hurricane for 
studying the nature of such disturbances of the atmosphere. 
Having fourteen or fifteen diflFerent vessels more or less 
entangled in the stormy circuit, either sailing on its skirts, 
crossing its path, following in its wake, rushing into the 
very focus, or scudding round the vortex till rendered un- 
manageable by the fury of the sea and wind, we obtain 
contemporaneous information of the state of the weather 
at different distances from the centre, for a number of suc- 
cessive days, and along a track of 1500 miles. The errors 
of a few ships are amply compensated by the uniform 
results derived firom such a multiplicity of observations, 
repeated day after day» Still we cannot but regret that 
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the logs had not been kept more accurately and in detail, 
for, with the exception of one vessel, the barometric infor- 
mation is either very meagre or entirely wanting. 

Although in possession of extracts from these logs, we 
obtained as much verbal, and other collateral information 
as we could, and many oflBcers were frank enough to 
acknowledge the mistakes which had crept into their 
reckoning, and readily undertook to correct them. Being 
in the hurry of embarkation, when the ships which had been 
in the Rodriguez storm put into Port Louis, we took only 
some brief notes, as given in another place, of the state of 
the winds and the weather, previous to the more severe 
part of the gale, by which its track has been ascertained 
further than, in the first instance, appeared to be practicable. 
Unluckily, when the value of these notes was discovered, 
we were on our voyage to England^ and had no means of 
getting the full details, which would have been so much 
more important. Still there is enough to show that the 
hurricane came from long. 85° or 90° E. and lat. 10° or 
12° S. Some vessels may yet be found to clear up this 
interesting part of the subject. 

In revolving tempests within the tropics, it is almost im- 
possible to estimate the force of the wind, especially in 
those terrific gusts, which occur near the vortex or centre. 
It has been considered that 100 miles per hour, is nearly 
about the velocity of the wind in a hurricane ; but this is 
very much under-rated. If we remember the effect of a 
railway-train when travelling at forty miles per hour in a 
calm day, it is not one-fifth the force of such a storm, as 
would tear the well-stayed masts out of a ship. It has 
been said, that what are called rectilinear gales in tem- 
perate regions of the globe, are equally severe as those of 
a rotatory kind within the torrid zone. This is very 
doubtful, and all who have experienced a real hurricane 
do not hesitate for a moment to deny it. , We have been 
in November gales off Newfoundland, in the Atlantic, and 
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such a severe gale oflF the Cape of Good Hope, that 
although within eight miles of a lee shore, it was impos- 
sible to show a stitch of canvass, and yet we think they did 
not approach to the violence of a tropical storm. 

The state of the weather perhaps in some degree 
heightens the effect produced by a hurricane, for it seems 
as if the very heavens were resting on the ocean, and the 
thick and gloomy atmosphere almost hides the raging 
elements. The unceasing rain descends in torrents, and 
mixing with the up-borne spray, driven along by the fury 
of the tempest, realizes the idea of seas contending with 
skies. The noise of the wind and waves shuts out every 
other sound, and sails are blown out of the bolt ropes, and 
masts carried away without being heard. Imagine a tu- 
multuous sea breaking on board a vessel without masts, 
her crew up to the waist in water while working at the 
pumps, and the night closing in without the means of 
having light or fire, during the long and dreary hours of 
darkness, and some faint idea may be entertained of the 
situation of the vessels in the Rodriguez storm. On the 
night of the 7th of April, thunder and lightning set in, 
the vivid flashes from time to time, disclosing to the. 
wretched crews the scene which surrounded their almost 
foundering craft in all its fearful reality, yet even this 
was perhaps comparative comfort, to the awful obscurity 
which succeeded. 

Around the Robin Gray^ this display of electric fluid 
was almost continuous for several hours. It seemed as if 
she was the very focus of its attraction, the masts and rig- 
ging were enveloped in a lurid glare, and the peals of 
thunder, drowning every other noise, conveyed the idea of 
the vessel exploding. It is the sea, however, which is 
most to be dreaded in rotating gales. It is described as 
having been a " tremendous, cross, confused, outrageous 
sea," raised in pyramidal heaps by the wind from every 
point of the compass, and has been compared to the surf 
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breaking on a reef of rocks. In fact it was ** such a sea as 
gave a ship no chance," Near the centre of the hurricane 
a ship is always unmanageable, even if she has not lost 
masts or rudder ; " the lulls and terrific gusts," which fol- 
low one another in quick succession, are alone sufficient 
for this ; but when we take into consideration the fierce 
conflict of raging waters, it is only wonderful how a vessel 
can live through such an encounter. In this situation 
ships lose their buoyancy, and lie like a rock, presenting 
a fixed resistance to the waves which continually burst 
over them. Many of the deep loaded ships in the Rodri- 
guez storm, when thus exposed, had four or five feet 
water in their holds, and seemed to be fast settling down 
into the dark abyss beneath them, with the water entering 
at their opening seams, and while one sea was curling 
over the bows, another was meeting it from the poop, and 
perhaps a third expending its strength on the beam. It 
was only by almost superhuman exertions at the pumps, 
that the vessels were kept afloat. It requires no ordinarily 
built ship to withstand the force of the waves and wind 
near the vortex of a hurricane, and all will do well to shun 
, the danger in time, by not running too far into a position 
where they may soon lose the power of scudding out of 
danger, or lying to under command, as in the long and 
true, although mountain swell of straight gales, where a 
vessel rises to it with comparative safety and regularity. 

There is something curious and almost inexplicable in 
the diflerent kinds of injury sustained by the ships in 
the Rodriguez gale. Some suflered chiefly in their masts, 
spars, and rigging, others in their hulls and upperworks. 
The Robin Gray^ although as much engaged in the storm 
as any other, had none of her masts carried away, and the 
Katharine Stewart Forbes had boats, bulwark and every- 
thing on deck swept ofl", and was "burying herself in 
the seas/' yet she had her royal yards across the whole time, 
without losing an important spar, although the close-reefed 
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topsails were blown clean out of the bolt ropes. The ex- 
planation which we received was, that the light ships roll 
and strain, so as to chafe their rigging, and carry away 
their masts, while the heavy laden lie like logs, and are 
exposed to the fury of the " cross-sea." Some say, that in 
consequence of having their lofty masts up,, they lie over 
more steadily to the wind, and therefore suffer less from 
rolling. The subject is interesting, but one with which 
we are not conversant. 

It is not the object of this paper to enter into an account 
of the toils and suffering, or passions and feelings, of the 
many human beings endangered in the Rodriguez storm. 
It chanced that on board the little fleet of vessels drifting 
about at the mercy of the tempest, there were many hun- 
dreds of veteran soldiers, with laurels recently gathered on 
the fields of India, who, after an absence of twenty years, 
were thus, in returning to their home, almost doomed to a 
watery grave. Here too, many bands of Hindoo labourers 
for the Mauritius, tempted by the love of gain, had broken 
through the prejudices of their caste, and for the first time 
embarked on the ocean, and soon discovered its uncertain 
nature. But even to the crews, inured to hardship and 
danger, the occasion was a trying one, and demanding that 
intrepidity, patient endurance, and unflinching exertion, 
which pre-eminently distinguish the British sailor *^in the 
battle or the breeze." 

But of all the duties which devolve on mariners, there 
are none more harassing than that of incessant labour at 
the pumps, when failing physical strength must be stimu- 
lated by moral courage, and where rest is fatal to the leaky 
fabric with which their lives are linked. In fine weather, 
and smooth water, it is far from pleasant to find that the 
utmost exertion can hardly check the entrance of water 
into the vessel that bears us on its bosom. What, then, 
must it be in the midst of a hurricane, to know that the 
sea is rapidly rushing in, while the interminable clank of 

c 
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the pump steals on the ear with low, but far more fearful 
meaning than the loudest howling of the tempest, the 
crash of falling masts, or tremor of the hull writhing be- 
neath the fury of the waves. A ship may be shorn of her 
spars; and boats, bulwarks, and everything that can be 
laid hold of may be swept away, but while she is tight 
below all goes well, and work goes cheerfully on. If, how- 
ever, the leak is gaining, and further toil seems vain, it 
requires a firmness and fitness for command of no common 
kind, to support the flagging strength and spirits of the 
crews. Many of the vessels in the Rodriguez gale were 
k^pt afloat, solely from the number of persons on board to 
furnish reliefs at the pumps, during the continuance of the 
hurricane. 

But we are fast straying from the object which we have 
in view, that of seeking for the means of avoiding, instead 
of attempting to depict, the horrors and sufiering incident 
to a tropical storm. 



SECTION m. 

ON THE RODRIGUEZ HURRICANE OF APRIL, 1843. 

In tracing out the Rodriguez storm, we repudiate the con* 
jectural, and confine ourselves, as strictly as possible, to the 
simple facts as they come before us — merely arranging 
them in what seems to be their relative positions. The 
objects in view are, to discover its track ; daily rate of 
progression ; rotatory character, and the direction of its 
revolution ; the extent of its influence ; and the state of 
the weather, wind, and sea, at diflerent points from the 
centre. Thus, we have disposed the information gathered 
from the log-books of vessels in and near the storm, and 
other sources, in such order as to approach to simultaneous 
observations. 

The period fixed upon for this purpose is that of noon 
in each day, and nautical time is adopted as convenient. 
In stating the latitude and longitude of the respective ves- 
sels, it is always meant to denote their position at this 
period of the particular day under consideration. In some 
of the ships' journals, the wind is not recorded for six or 
eight hours before, we therefore imagined that it would be 
nearer the truth to consider its proper direction as noted 
two hours afler noon, although in the observations belong- 
ing to the subsequent day ; and as this is the usual time at 
which the log-books are made up, it is more likely that the 
writers were accurate in their statements. But, generally 
speaking, on board of merchant vessels, the wind, afler 

c 2 
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shifting to a new direction, prevails for an hour or two 
before it is mentioned in the journal. In other cases, we 
also find out by the change in the ship's course, if she is 
close hauled, that a variation in the wind must have taken 
place, although without being noticed. These, however, 
are grave obstacles in the way of arriving at great exacti- 
tude, and are only overcome by the variety of observations 
correcting each other. 

With the view of illustrating the subject, we have pro- 
jected a series of diagrams from No. 1 to 12, exhibiting the 
direction of the wind at the different points where the 
vessels chanced to be, on the day to which each refers. 
Although we have drawn up a diagram for every day on 
which the traces of the storm were evident, it is intended 
only to publish a select number, but on the general map 
the whole are noted down in their relative positions. 

Having satisfied ourselves of the exact latitude and lon- 
gitude of the respective vessels at noon, their places are 
indicated on the diagram by a number, which is arbitrarily 
employed to distinguish each in our list, and an arrow, 
showing the true direction of the wind, is pencilled out as 
near it as possible. It will be seen, however, that a point 
or two of variation of the wind, in one way or another, 
cannot, in any material degree, affect the general result — 
nay, even the error of thirty or forty miles in the situation 
of the vessels, unless when near the centre of the storm, 
would not negative inferences collected from the whole. From 
the veering of the wind, the state of the weather, &c., 
obtained by examining the log-books, on the particular day, 
and the general direction of the arrows, we fixed on a pro- 
bable point as being the focus of the hurricane, and by means 
of a compass drew concentric lines around it, which em- 
braced all the arrows. Having accomplished this for each 
day, the centres were noted down on a general chart, and 
the result is such as we have given. It is needless to say 
how gratifying it was to find that the foci occupied a re- 



A Table of the Numbers arbitrarily attached 
to particular Vessels^for the convenience 
of finding their position on the Diagrams 
illustrative of the Rodriguez Hurricane of 
April, 1843. 



1. THE MARGARET, 

2. THE ROBIN GRAY. 

3. ARGO. 

4. RAMBLER. 
6. BLANCHE. 

6. BROXBOURNBURY. 

7. SEA QUEEN, 

8. VELORE. 

9. KATHERINE STEWART FORBES. 

10. WAVERLEY. 

11. PARLAND, 

12. WELLINGTON. 

13. FRAMJEE COWAJEE, 

14. SURAT MERCHANT. 

15. GAZELLE. 



[To face page 21.] 
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gular curving line, extending from latitude 10® S. to the 
southern tropic, and were separated from one another by 
intermediate distances gradually diminishing in length as 
the track diverged from the equator. We were in a great 
measure prepared to expect the former result, but certainly 
not the latter. Whether this is common to all other storms 
may be more properly examined hereafter. At present we 
shall proceed to the dry and somewhat tedious details of 
the hurricane under immediate consideration, but as the 
subject is of deep interest, as affecting the safety of our fel- 
low creatures and the prosperity of our commerce, it is 
scarcely necessary to apologize for minuteness and neces- 
sary repetition. 

The vessels whose log-books we have inspected, appear 
to have come in collision with the storm in two groups, 
one, composed of the Katherine Stewart Forbes^ Waverley, 
Argo, dindi Rambler y coming from the Straits of Sunda, 
from the eastward ; the other, formed by the Blanche^ Sea 
Queeriy Robin Gray, JBroxbournbury, &c., approached 
from the northward and westward.* 

The Katherine Stewart Forbes, left the heads of Java 
about the 15th March, with W.N.W. and N.E. winds, 
and no bad weather. In latitude 6° S. she fell in with the 
S.E. trade, and with fine weather continued her voyage to 
the westward, occasionally experiencing remote indications 
of the hurricane before getting into it to the southward of 

• A Table of the numbers attached to particular ships for the 
purpose of referring to the diagrams illustrative of the Rodriguez 
storm. . 

No. 1. Margaret. No. 9. Katherine Stewart Forbes. 

2. Robin Gray. 10. Waverley. 

3. Argo. 11. Parland. 

4. Rambler. 12. Wellington. 

5. Blanche, 13. Framjee Cowajee. 

6. Broxboumbury. 14. Surat Merchant. 

7. Sea Queen. 15. Gazelle. 

8. Velore. 
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Rodriguez. The other ships from the Straits of Sunda 
met with nothing remarkable till they reached longitude 
65° E. Hence we may safely infer that the hurricane did 
not originate to the eastward of Java. 

The first indications of its existence may be referred 
to the 23rd or 24th of March, when, in lat. 7«> 28' S., 
long. 79° 10' E., the Broxbournhury had the wind at 
W.S.W. to W.N.W, in *^ heavy squalls," with "incessant 
rain," while the Katherine Stewart Forbes in lat. 10° 52' S., 
long. 97° 27' E., had the wind at E. by S. squally, with 
heavy rain. 

On the 25th of March, the Katherine Stewart Forbes, 
in lat. 11° 59' S., long, 95° 52' E., had a strong ea^t wind. 
In lat. 7° 58' S., long. 82*^ E., the Sea Queen experienced 
a long swell from the southward, with the "wind at S. by W. 
Three degrees farther to the west, and nearly in the same 
latitude, the ship Broxbournbury had the same wind and 
weather, — " dark and gloomy." 

On the 26th of March, in lat. 13° S., long. 92^ E., the 
Katherine Stewart Forbes had a fine E.S.E. wind. At 
the same time the Broxbournbury^ moving to the south- 
ward, had the wind veering fi:om S.W. to S.E., and blow- 
ing fresh, accompanied by " squalls," obliging her to carry 
two reefs in the topsails, in lat. 8° 52' S., long. 79° 10' E. 
The Sea Quern, in long. 81^ S., lat. 8° 49' E„ had the wind 
changing in the same manner; the weather "gloomy," 
attended by heavy squalls and rain, with a high southerly sea. 

The centre of the gale was most probably about lat. 
11° 30' S., long. 90° E. 

On the 27th of March, the Robin Gray, in lat. 10° 30' 
S., long. 77° 30' E., met in with a strong south-west swell, 
but had the wind at S.E. The Sea Queen, in lat. 11° 8' 
S., long. 80° 47' E., had the wind at S. by E. squally and 
wet. The Katherine Stewart Forbes, in lat. 14° 48' S., 
long. 89° 20' E., encountered "a heavy swell running to the 
westward^ and the wind S.E. 
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On this day the centre must have been about lat 12^ 
S., long. 86° E. 



2Sth March. — Diagram, No. 1. 

The Katherine Stewart Forbes^ in lat. 15° 44' S., long. 
86° 25' E., had a strong squally trade from E. to S.E., and 
a heavy swell, as on the previous day. 

In lat. 12° 22' S., long. 80° 41' E., the Framjee Cawajee 
had ** heavy gales" from the S.S.E., ^^a cross confused sea/* 
constant rain, and heavy squalls ; was under double or 
treble reefed topsails. 

The Sea Queen^ almost in the same latitude, but in long. 
78° E., had nearly the same kind of weather, but not quite 
so severe, although " squally and gloomy." Near her was 
the Blanche, also with the wind S.S.E., similar weather, 
and a hn^ fteavy swell. 

The Robin Gray, in lat. 12° 10' S., long. 75° E., found 
the wind at S. by E., accompanied by a ^^ cross turbulent seaJ* 

The Broxbournburyy in lat. 12° 22^ long. 76° 7', had a 
fresh gale at S.S.E., and was under double-reefed topsails. 
Heavy squalls, much lightning to the westward, and the 
appearance of the weather so very threatening that the 
royal yards were sent down on deck. 

To the westward of all, the Margaret, in lat. 9° 37' S., 
long. 73° 41^ E,, had light variable winds, but unsettled 
weather, and was between the monsoon and the trade 
wind, which she met next day. 

The centre of the storm, now gathering strength and 
coming up with the above ships, must have been about lat. 
12° 30' S. long. 81° 40^ E. 

29th March. — Diagram, No. 2. 

We find on this day that the Katherine Stewart Forbes, 
in lat. 16° 20' S., and long. 83° 18' E., had rather severe 
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weather, '* carried away some sails/' was " shipping seas 
over all," with a gale at E. by N. accompanied by heavy 
rain and sharp squalls. She was on the east side of a vast 
whirlwind. 

The Velore, in lat. 15^ 20' S., long. 76° 58' E., was 
under double-reefed topsails with a gale at E.S.E. 

DIAGRAM 2. 



The Rodriguez Storm on the 29th March, 1843. 



73 long. E. 7Q 



79 
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In lat. 13^ 20' S., long. 73° E., the Robin Gray had a 
southerly breeze, and swell from the same quarter, with 
cloudy weather. 

The Margaret, in lat. l(P W S., long. 1(P 23' E., had 
the wind at south attended by *' dark threatening weather, 
heavy rain, and sudden gusts." 

The Blanche, about lat. 14^ 61' S.,long. 74^ 46' E., had 
*' a heavy sea from the eastward, was also shipping seas," 
with the gale at S.S.E^ and two reefs in her topsails. Not 
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far from her, the Broxhburvlbary and Sea Queen had the 
same wind and weather. 

The Framjee Cawajee had the wind at S.W., with 
" heavy squalls,* constant rain," and thick cloudy weather, 
in lat. 13° 20^ S., long. 78° 20^ E. This vessel appears to 
have been near the focus, as on this day the wind veered 
from S.E. to S.W., and continued the next twenty-four 
hours to go round the compass by west to N.W. 

Here we have a vast circle, with the wind, at east, gra- 
dually deflecting from the Katkerine Stewart Forbes' s position, 
to the south, near the Robin Gray ; and, about the centre, 
as far as S.W.; while the westerly monsoon turning to 
N.W. would complete it. 

We assume that the focus was not far from the Framjee 
Cowajee, 

SOth March. 

» 

It may be as well to recall to the remembrance of our 
readers, that all the vessels to whose log-books we are con- 
stantly referring for extracts, were sailing to the westward 
or S.W., some to the Mauritius, and others homeward 
bound. They were consequently in front of the hurricane, 
and moving along the path by which it will be subse- 
quently seen to have come up with them. 

On this day, the centre of the storm seems to have been 
about lat. 14° 10^ S., long. 75° E. Its character, as a rota- 
tory gale, may fairly be demonstrated by the positions of 
the following ships, and the weather experienced by them. 

The Framjee • Cowqjee, in the course of, the twenty-four 
hours, dropped behind the vortex, and at noon was in lat. 
14° 18' S., long. 78° 20' E. The wind at N.W. by N., 
with heavy squalls, but gradually moderating. 

On the opposite side, the Robin Gray, in lat. 14° S., long. 
70° E., had a strong wind at south, veering to wesr, accom- 
panied by a heavy swell. 

In lat. 17° S., long. 81° E., the Katkerine Stewart Forbes 
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had the wind at east by north. ^^ Unsteady trades, strong 
winds, a heavy sea, constant rain.^ Split the main-royal 
and fore-topmast staysail. 

Towards the centre of the circle indicated by the above 
ships, we find the Sea Queen and Blanche beside one 
another, in lat. 15° W S., long. 73° 10' E., with the storm 
blowing from south to S.S.E., the weather squally, gloomy, 
and raining heavily. The one with two, and the other 
with three reefs in their topsails. A little more to the 
S.W., the Broxhoumbury was similarly situated, and making 
such heavy weather that her top-gallant masts and yards 
were struck. 

We thus find the tempest gradually overtaking the three 
last-named ships, although they were scudding before it at 
the rate of ten miles an hour. It is exceedingly to be re- 
gretted, that no information regarding the state of the 
barometer on board of any of these vessels, during this early 
stage of the gale, could be obtained. 



ZXst March, — ^Diagram, No. 3. 

The vortex, rapidly advancing about W.S.W., had reached 
lat. 15° 10^ S., long. 72® 10' K, about noon of the 31st, and 
was not far from several of the ships scudding before it 

The Sea Queen, in lat. 15° 37' S. acct. long. 71° 20' 
E. acct. and not far from her, the Blanche, also had the 
wind at S.S.E., blowing hard, with "squalls and heavy 
rain ;'* the weather thick and gloomy, and the sea high. 
The former had two and the latter three reefs in their top- 
sails. 

The Broxhoumbury, nearly in the same latitude, but in 
long. 70° 24' E., experienced a similar description of wind 
and weather, and was running to the westward under three 
reefed topsails. "The ship straining heavily" from the 
violence of the squalls and sea. 

More remote from the centre, but within the influence 
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of the tempest, and nearly in its wake, we find the Framjee 
Cawajee, in lat. 15° 24^ S., long. 75° 41^ E., with the wind 
at N.E. after having veered from N.W. by N, 

At the same moment, the Robin Gray, at the reverse 
side of the vast whirlwind, had the gale at S.S.W. in lat 
14° 25' S., long. 68° E. ; and the Margarety in lat. 12° S., 
long. Q5^ E., had a light breeze from south. 

The Katherine Stewart Forbes^ in lat. 17° 45^ S., long. 
78° 39^ E., had a strong east wind, accompanied by a heavy 
sea and ^4ncessant rain;" while the ArgOy in nearly the 
same latitude, but in long. 71° 48' E., had the wind at 
S.E. blowing strong, with a heavy swell from the south- 
ward. 

With regard to the two last vessels, we may here observe, 
that the Argons course being due west to Mauritius, she ran 
into the storm on the 4th of April, while the Katlierine 
Stewart Forhesy steering more to the southward, or nearly 
S.W., did not encounter its violence till the 8th of April, 

The Velore, in lat. 16° 15' S., long. 71° 12' E., had a 
storm at S.E., and was under close-reefed topsails. 

1^^ April, — Diagram, No. 4. 

The hurricane was approaching towards the island of 
Rodriguez, and curving more to the southward. We merely 
notice this fact, without pretending to say whether it did so 
in accordance with the general laws which apparently 
govern its motions; from the influence of the island; or some 
other unknown cause of disturbance. The focus seems to 
have been about lat. 16° S., long. 69° 40' E., and, in the 
course of the twenty-four hours, had passed almost directly 
over the Sea Queen. Although the vortical character of 
the storm is sufficiently evident on this day, and its vio- 
lence very great, it appears to have been inferipi: to that 
exhibited after it passed to the south of Rodriguez. The 
ships certainly did not sustain any serious damage. It 
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may be, however, that from the more rapid progress of the 
vortex at this early stage, they were exposed to its fury for 
a much shorter time ; and, from the same cause, there was 
less time for the sea to be raised to that destructive turbu- 
lence to which it subsequently attained. 

The relative positions of the vessels at noon are as 
follows : — 

The Sea Queen, during the twenty-four hours, had a 
heavy storm — the wind in furious gusts veering fromS.S.E. 
to S.W., W., N.W., and by noon was at N. when in 
about lat. 15° 45' S., long. 70° 10' E. The weather was 
**very threatening," thick, and "raining incessantly," 
accompanied by much thunder and lightning. The sea 
must have been very heavy, as she is described to have 
been 'f rolling and labouring heavily." 

The Broxbournhury was in or near the edge of the calm 
which always exists in the middle of a storm, in latitude 
16° 19' S., long. 69° 25' E., with the wind at S.W. by W., 
after having veered from S. to S.S.W. During the 
twenty-four hours it blew with great fury in squalls, 
attended by thick weather and constant rain. She had the 
fore-topsail stowed, and was under close-reefed main-topsail. 
At 6 A.M. it suddenly moderated, but the weather looked 
so portentous, accompanied by lightning " all round," that 
some of the upper spars were sent on deck, and all the 
necessary precautions against a hurricane were taken. 
Next day's log records " fresh gales ;" so that it appears a 
calm, or light winds, of six hours' duration supervened. 
The vessel was in fact dropping round the N.W. side of the 
focus, and kept somewhat longer in it by her course to the 
westward and southward, as the winds permitted. ' 

It is interesting to find the Blanche^ not sixty miles from 
the Broxbournhury, but on the opposite side of the vortex, 
and perhaps at one time in it, having the wind veering in 
the opposite direction— from S. to S.E., and ending at 
N.E. about noon, when in lat. 15° 68' S., long. 70° E. She 
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had the same kind of weather, '* heavy rain, squalls," and 
a " heavy gale," attended by a high sea. At daylight had 
" better weather," and let out all reefs; but by 11 a.m. she 
had the storm strong from N.E. 

The focus must have passed over the Sea Qtieen, and 
was between the Blanche and Broxbournhury ; both expe- 
riencing that cessation of the tempest which invariably 
characterizes the Mauritius gales. It will be found, how- 
ever, that^ at a distance from, and around the space em- 
braced by these three vessels, the wind was blowing with 
great force and steadiness. 

The Framjee Cowajee, in lat. 16^ 7' S., long. 72° 16^ E.^ 
had it at N.E. by N., with heavy squalls, and was under 
reefed topsails. 

The Surat Merchant, in lat. 16° 38' S., long. 74° E., 
had a north wind in considerable force, with rain and 
" heavy squalls." 

In lat. 18° 28' S., long! 76° 59' E., the KatheHne 
Stewart Forbes had a strong east wind and rainy weather. 

The Velore, in lat. 18° 48' S., long. 69° 33' E. (we sua-, 
pect her true position to have been somewhat farther soutli), 
experienced the gale at S.S.E. to S.E., *' with dirty Wea- 
ther, thunder and lightning, and heavy rain." She was 
under three-reefed topsails, running S.W. 

The Robin Gray, in lat. 14° 30' S., long. 67° 20' K, 
seems to have had similar weather, but a S.W. storm with 
such violence that by noon she was under close-reefed 
topsails : a heavy swell from the southward, and the rain 
falling in torrents. 

The Margaret, more to the north-west of the storm's 
centre, had the wind also at S.W., with heavy squalls, 
rain, and a head sea (S.E.), in lat. 13° 2' S., long. 66° 
30' E. 

The Argo, in lat. 18° 1' S., long. 69° 12' E., had strong 
gales, a heavy sea from the south, and the wind at E.S.E. 
She was running westward with two reefs in the topsails. - 
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2nd April. — Diagram, No. 5. 

On this day the vortex advanced as far as lat 17° 10' S., 
long. 67° 20' E. ; and around it the several vessels from 
which we have our information were distributed as 
follows : — 

The Margaret, in kt. 14° 32' S., long. 66° 66' E., had 
the wind at W.S.W., with " threatening-looking weather," 
vivid lightning, heavy squalls, seas breaking on board, and 
the ship pitching heavily. 

The Robin Gray, in latitude 16° 46' S., long. 67° 20' E., 
had a severe gale blowing from west, with " a high cross 
sea/' constant rain, heavy squalls, the vessel shipping a 
great deal of water, and was scudding south by west, 
under close-reefed main-topsail and reefed foresail. By this 
course she was edging away to the south-east of the path of 
the storm. 

In lat. 16° 30' S., long. 68° 20' E., we find the Brox- 
bournhury with the wind from S.W. by W., changing to 
N.W., and finally about N.N.W. at noon. It is described 
in her log-book as being " fresh gales," with a heavy swell 
from S.S.W., ** causing the ship to strain and labour 
greatly." 

In the wake of the storm, about lat. 16° 60' S., long. 69° 
9' E., the Framjee Cowajee had a north-north-east breeze, 
rather squally, " the weather threatening," and she was 
compelled to keep under three-reefed topsails. 

On the south-east side of it, the Blanche was in lat. 17° 
69' S., long. 68° 60' E., and had the wind from north-east, 
with a heavy sea ; but she was diverging somewhat to the 
eastward of the central path. 

The Sea Queen, in lat. 18° 42' S., long. 69° 26' E., with 
the gale from N.N.E. to N.E., had similar weather to the 
Blanche, She appears to have been sailing parallel to the 
course of the storm, on its eastern border, and rather 
advancing ahead of it. 
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The Rambler y in lat. 20° 16' S., long. 68° E., had a 
squally gale at east, accompanied by a " cross sea and 
heavy rain." 

The Velorcy farther west, in lat. 19° S., long. 66° 47' E., 
with a south-east wind, had squally, wild, and unsettled 
weather. 

The ArgOy in front of and on the path of the storm, had 
the wind at E.S.E., blowing a severe gale, " hard squalls," 
and a cross heavy sea from the southward ; and was under 
double-reefed topsails at noon, when in lat. 18° 17' S., 
long. 66° 16' E. In a few hours after, on the subsequent 
day (nautical time), she was under " bare poles." 

On her way to Mauritius, the Gazelle, in lat. 27° 65' 
S. ob., long. 68° 46' E., had a strong S.S.E. wind. 

The Surat Merchant, in lat. 16° 28' S., long. 72° 41' E., 
had a breeze at north. 



2rd April. — Diagram, No. 6. 

We find the vortex of the hurricane moving towards the 
island of Rodriguez, and at noon was about lat. 18° 20' S., 
long. 66° 10' E. The violence of the wind, apparently, 
much augmented. The log-books furnish us with a repe- 
tition of the same details as on the previous days, which 
we must collate as briefly as possible. 

The Robin Qray, had fallen into the northern and after 
part of the storm on the 2nd and 3rd of April, but, in con- 
sequence of its daily rate of progression having beguii to 
diminish in a considerable degree, she was enabled to come 
up with it on this day, and, about noon, was scudding with 
the wind at N. to N.N.E., lat. 18° 20' S., long. 66° 30' E. 
ace*. She was under close-reefed main-topsail and reefed 
foresail, and steering a course parallel to that of the 
hurricane. The weather dark and gloomy, the rain inces- 
sant, and pouring down ^* in torrents," and as usual squally, 
and a high cross sea running. She was most probably a 
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little more to the southward than according to her dead 
reckonings 

The Margaret, with a westerly wind, was running into 
the very centre of the tempest, and by making 120 miles 
of southing, she left "moderate weather'' to encounter a 
dark lowering sky,' and increasing gale, with lightning 
from the west; the wind gradually veering to N.W. by 
W., lat. 16° 38^ S., long. 65° 30^ E. 

The Argo, during the twenty-four hours, had been 
steering due west, with a breeze veering from E.S.E. to 
S.E., and at noon, was in lat. 18° 52' S., long. 64° 33' E. 
She was lying exactly in front of the approaching vortex, 
and suffering from the storm in a severe degree. Her sails 
were all stowed, *nhe sea making a complete breach over 
her,'* and the weather such as is usually experienced in 
hurricanes. — She was kept before the gale under bare 
poles. 

Hanging on the skirts of the storm, and almost in its 
wake, the Framjee Cowajee, in lat. 17° 18' S., long. 66° 
18' E., had squally unsettled weather, with a northerly 
wind. A heavy "cross sea*' from the westward, and the 
" vessel pitching bows under." 

The Surat Merchant, in 17° 22' S., long. 70° 37' E., had 
a N.N.W. wind, unsettled weather, '* occasionally fine," 
^nA ^ " confused swelV\ 

The Broxbournbury, about 100 miles to the eastward of 
the focus, was steering S.W., parallel to the course of the 
storm, and had it changing from N.N.W. to N.E. At 
noon in lat. 18° 31' S., long. 66° 57' E. 

The Blanche, on this day had been steering so much to 
the south, and diverged so far from the centre of the 
gale, that, although she had a "fresh breeze" from N.E. 
she was carrying studding sails. Lat. 20° 14' S., long. 
67° 25' E. 

The Rambler had an east wind and "turbulent sea" in 
lat. 20° 30' S., long. 66° 3' E. She had been scudding to 
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the westward, and consequently approaching the path of 
the hurricane* The weather was thick and raining steadily. 
She was under double-reefed topsails and *^ rolling gunwale 
under." 

The Velore, nearly in front of it, and in lat. 20° S., long. 
63° 10' E., had the storm at E. by S. The sea was " heavy 
and cross," and "constantly breaking on board." An 
increasing gale. She was under close-reefed topsails. 

At a distance from the storm, the Gazelle had much rain 
and a squally breeze at S. by E. Lat. 24° 46' S., long. 
60° E. Split her mainsail on this day. 

The Katherine Stewart Forbes, in lat. 19° 13' S., long. 
72° 6' E., had the wind at E. by N., fine weather, and 
" beautiful starlight nights." 

At Mauritius, the wind was south, freshening, " cool and 
fine." Barometer fell to 29.90. 

The Island of Rodriguez, 300 miles due east from 
Mauritius, was exposed to all the devastating fury of the 
hurricane on this day. Buildings were thrown down, and 
huge trees torn up by the roots, while the rain fell in 
torrents. The wind at E.S.E. to S.E. 

A.th April. — Diagram, No. 7. 

In the course of this day the centre of the storm passed 
over Rodriguez, with the same destructive consequences as 
on the 3rd April. At noon, the focus must haye been 
about lat. 19° 60' S., long. 63° 10' E. 

Up to this period we find that this vast whirlwind had 
been travelling with such velocity as to come up with the 
vessels, and pass by or over them. In future it will be 
seen that its diurnal progress is so much curtailed, that 
many of the ships again encounter its increasing violence, 
by overtaking and running into it. Some even got so far 
ahead of the vortex, as to cross its track before the most 
dangerous part could reach them. 



34 ON THE RODRIGUEZ HURRICANE 

The facts in our possession enable us to discover the 
extent of the circle, the relative force of the wind, and the 
state of the weather, &c., for the distance of nearly 300 
miles on almost every side of the focus. 

At Mauritius it blew a strong breeze from S.S.W., and 
the barometer was down to 29.80., — while the Gazelle in 
lat. 22® S., long. 66° 26' E., had a squally and wet gale 
from south, and was under double-reefed topsails. 

To the eastward of the storm, the Katharine Stewart 
Forbes, in lat. 20° 21' S., long. 70° E., had " steady trades" 
at E.N.E. 

On its north-eastern limits, or after part, the Surat 
Merchant, in lat. 17° 67' S., long. 68° K, had fresh breezes 
N.N.E., and a "confused sea;" and the Parland, in long. 
78° E. had fine weather, almost at the very spot, where, 
five days before, vessels were in a heavy gale, with three 
reefs in their topsails, scudding before it. 

Within a few miles of the centre of the storm, we have 
the Velore in lat 19® 27' S., long. 62° 36' E. During the 
night " the gale increased to a perfect hurricane, blowing 
the sails from the yards.'' A heavy cross sea running, 
caused the vessel to labour heavily, and ship a great deal 
of water. It rained all the time, and the wind came in 
fierce squalls, almost tearing the masts out of her. She 
was hove-to during the greater part of the twenty-four 
hours, and had the wind veering from E. by S. to S.E., 
South, S.W., and it was at W.S.W. about noon. The 
position of this vessel is particularly interesting on this 
occasion, as she was not &r from Rodriguez, which she 
sighted next day, and also on account of the observations 
made on the state of the barometer every two hours, appa- 
rently noted with great care and regularity, and to which 
we shall advert in another place.^ 

* On the Island of Rodriguez, the hurricane was raging with 
great fury both on this and the previous day, so much so that, on 
the 7th April, when the Commander of the Vietoria landed on it, the 
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The Argo, at the commencement of the twenty-four hours, 
appears to have been near the calm or centre of the storm, 
as it was so moderate that she let out some reefs. But by 
6 P.M. the gale was renewed, with every appearance of a 
hurricane. The squalls vvere hard, accompanied by rain, 
and a very heavy sea. The vessel was kept away before 
the gale under reefed foresail, and ran almost round a 
circle with the wind veering from S.E. to S.W., West, 
W.N.W., N.W. North, and at noon was about N.N.E. in 
lat. 20° 30' S., long. 64° 36' E. The "ship making a great 
deal of water, and the sea constantly breaking on board." 

The Robin Gray seems to have been scudding S.W. by 
W., the whole day, and was rather getting in advance of 
the storm. At noon in lat. 20° 30' S., long. 63° 20' E., she 
had the wind about N.E., and was under close-reefed top- 
sails. 

In the course of this day, the Margaret also came up 
with, and rather passed to the eastward of, the vortex. She 
had the gale changing from N.W. by N* to N.N.E. At 
noon her latitude was 19° 64' S., long. 64° 22' E. The 
weather very bad, squally and " raining incessantly.'' A 
heavy sea running, and the vessel labouring and pitching 
very much. She was under close-reefed topsails scudding 
S.W. by S. at the rate of 9 or 10 miles an hour. 

The Rambler, with the storm blowing from E.N.E., 
was steering due west under " bare poles," rolling ^' gun- 
wales under," and about noon was in lat. 2(P 61' S., long. 
63° 16' E. 

The Broxbournbury was running S.W., and from mo- 
derate breezes she plunged into the S.E. side of the storm, 
and by noon was under three reefs in her topsails. 
The "ship rolling heavily and taking much water on 
board." The weather such as we have so often described. 

whole face of the country presented a scene of desolation. Every 
trace of verdure had disappeared, and the leafless trees and prostrate 
buildings bore ample evidence of the stength of the tempest. 

D 2 
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At noon her lat. 20^ 42^ S., long. 64° 60' E,, and the wind 
was at N.E, 

At the beginning of the twenty-four hours^ the Sea Queen 
had been well to the eastward of the gale, but by steering 
W, by S. she rapidly neared its path, and found the wind 
proportionally increasing in violence, while the weather, 
from *' being moderate and fine," became '* thick and hazy" 
by noon. She found the sea *' cross and heavy," and was 
rolling and pitching a great deal. At noon, in lat. 21° 20^ 
S., long, 66° 30' E., she had the wind at E.N.E. 

The Blanche was not far from the last vessel, but her 
course being a point or two more to the southward, she did 
not approximate so closely to the storm, and only found it 
necessary to take in her studding-sails ; however, she seems 
to have had a heavy sea, rain, and afresh breeze at E.N.E., 
in lat. 21° 59' S., long. 65° 28' E. 

TheFramjee Cowajee, in lat. 18° 8' S.,long, 64° 10' E., 
had a strong gale at N.N.W, The weather cloudy and 
gloomy, accompanied by ^^a continued succession of squalls 
and small rain." A cross confused sea running. 

5th April. — Diagram, No. 8. 

The focus of the hurricane appears to have been to the 
southward of Rodriguez^ in lat. 20° 50' S., long. 62° 
20' E. We now find its daily progress not exceeding sixty 
miles, and the direction more southerly, or about S.W. by 
S., and its violence increasing. If any doubt has hitherto 
existed with regard to its rotatory character, its progress 
during the subsequent few days places the fact beyond 
dispute* 

The Robin Gray, in the course of twenty-four hours 
rounded the front of the storm, and found it veering from 
N.E. to S.E. at noon, when she was in lat. 21° 30' S., long. 
60® 46' E. It was blowing to an '* awful extent." The main- 
topsail was torn from the yard, and '* blown to atoms,'' The 
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sea was making a clean breach over her ; the '^ long-boat 
was full of water'' on deck ; and one of the guns^ and some 
of the bulwarks were carried away. The weather was 
dark and the rain unceasing. She continued scudding un- 
der '' bare poles before it." 

The Velbre had fallen behind th6 storm on the previous 
day, and was lying on its N.W. side. She saw the island 
of Rodriguez, and at noon was in lat 19° 67' S., long. 62° 
50' E., and although at the opposite side of the storm from 
the Robin Gray, she had exactly similar weather, but 
the wind changing from W; by N. to N.N.W. She was 
exposed to a " tremendous high cross sea,'' labouring 
heavily, and shipping a great deal of water. Thus, evea 
in twenty-four hours, after the vortex had passed her, it was 
only found possible to carry close-reefed topsails. . 

In lat 18° 31' S., long. 65° 46' E., the Surat Mer- 
chant had a N.W. gale, blowing in heavy squalls, accom- 
panied by much rain, and '' a cross, confused" swell from 
the westward. 

The Rambler, hove-to under bare poles, with, her head 
to the centre of the storm, was driving along with it. 
At noon, in lat. 21° 13' S., long. 62° 45' E., it was blowing 
a complete hurricane from N.E., causing a very "high 
cross sea." The '* fore-topsail was blown from the gas- 
kets," and she sustained considerable damage in her bul- 
warks, &c. 

The Argo, on the S.E. side of the circle, had the wind 
from N.E. to E.N.E. Her course being S.W. and W.S.W.> 
was rapidly leading her towards the centlre. While running 
before the gale, *' the fore-topsail was carried clean out of the 
bolt ropes." She immediately after broached to, and was 
thrown on her beam ends. By cutting away the mainmast^ 
and heaving part of the cargo over boards the vessel was 
again righted. She experienced frightful weather, the wind 
blowing in terrific squalls, with continued rain^ and a thick 
atmosphere. The decks were completely sw[ept by the sea^ 
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carrying away the gig^ and part of the bulwarks. She was 
in lat. 22° S., long. 62° 66' E., with a gale E.N.E. 

The Margaret could not have been very far from the 
Argo, having the same kind of weather^ and was also steer- 
ing S.W., with the wind at N.E., in lat. 2P36' S., long. 
63° 16' E. She was thus approaching the vortex, and 
found the gale increasing ; the sea getting very high^ and the 
ship ^* straining and labouring so much" that it was found 
necessary to heave-to. The waves made a clean breach 
over the decks, carrying away the cook-house, &c. The 
top sides began to open by the constant working of the 
hull, admitting the water so fast that it was all the pumps 
could do to keep her clear. 

On this day the Broxboumhury, owing to the slow pro- 
gress of the centre of the hurricane, was enabled to pass 
round the south-eastern side and get in front of it. Here, 
however, she was compelled to heave-to» with a violent 
storm at E., in lat. 22° 16', long. 62° 30', somewhat to the 
westward of her dead reckoning. In the course of the day, 
the Yrind changed from N.E. to E. ; she lay-to with her head 
to the southward, by vfrhich she exposed herself to the risk 
of being again overtaken by the storm, as she had been a 
few days before. The atmosphere was dark and gloomy • 
incessant rain fell in torrents, and the gale blew in fierce 
gusts, raising a cross mountainous sea. Under ^^ bare poles," 
she was labouring much in the trough of the sea; her 
seams were opening and the water entering so rapidly that 
a part of the crew were occupied in driving in oakum. 

Like the two last vessels, the Sea QueeUy having passed 
Rodriguez on the previous day, was steering a W.S.W. 
course, and rushing right into the middle of the storm. She 
scudded for twenty hours, and from carrying top-gallant-sails 
was gradually reduced to a close-reefed main-topsail, under 
which she was at last obliged to heave-to near the focus, in 
lat. 22° 40' S., long. 62° 40' E. ; with a gale at E.N.E., 
accompanied by incessant heavy rain. Nothing can more 
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clearly show the gradual increase of the strength of the 
storm, from the exterior towards the centre, than the effects 
as experienced by this vessel during the twenty-four hours. 
In fact, each successive reef in the sails might have been 
considered as an indication of approaching danger. 

The Blanche, more to the southward than the last ships, by 
running across the anterior edge of the hurricane, had the 
wind flitting from E. by N., till, at noon, it was from E.S,E., 
in lat. 23° S., long. 62° 28^ She experienced a marked in- 
crease of its strength in the same manner as the Sea Queens 
but in a somewhat less degree, owing to her being consider- 
ably more in advance of the centre. Nevertheless, from 
having all sail set, she was reduced in the course of the day 
ta double-reefed topsails. The sea was *' high and cross," 
causing the vessel to labour, and ship seas over all. 

The Waverley, from the eastward, was steering W. by S., 
directly towards the path of the storm ; and from carrying 
top-gallant-sails, with the wind east, was very soon in the 
same condition as the Sea Queen* Lat. 21° 28^ S., long. 
62° 20' E. 

More remote from the rage of the storm, the Katharine 
Stewart Forbes, in lat. 21° 32^ S., long. 68° 20^ E., had a 
fine E.N.E. breeze, with beautiful weather She was carry- 
ing studding-sails low and aloft, rapidly hurrying onward 
to the scene of danger, little anticipating the peril that 
lay in her path. 

Away at Mauritius, on the opposite side, the wind was at 
south, blowing a stiff gale, but the weather not very bad. 
The Gazelle, at the N.E. end of the island, had heavy 
squalls, much rain, and was working towards Port Louis 
under double-reefed topsails, with the wind S. by W. to 
S.S.W. 

Behind the tempest, in lat 18° 31' S., long. 66° 45^ E., 
the Surat Merchant had a northerly wind, '^decreasing" in 
strength, with a heavy head sea. 
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Qth April. — Diagram, No. 9. 

The vortex of the storm appears to have been about lat< 
2P 40'. S., long. 61° 40'. E. Around this spot the wind 
was blowing with terrific violence, if we may judge by its 
destructive effects on the vessels which were exposed to it. 
It would seem that, on this and the subsequent day, it had 
arrived at its greatest intensity. Before taking into consi- 
deration the state of the weather near the centre, it will be 
interesting to glance at the condition of the atmosphere at 
some distance around this great whirlwind ; for by this we 
may obtain some information regarding the indications of 
the vicinity of a storm. 

At Mauritius a strong southerly wind prevailed, with a 
rapid scud overhead; but the weather was by no means 
bad, although the barometer was down to 29° SO'. On the 
opposite side of the storm, and on its eastern border, about 
300 miles from the centre, the Katherine Stewart Forbes^ in 
lat. 22° 30' S., long. 66° 12'. E., was beginning to expe- 
rience a change of weather. For some days previous, she 
had had very fine weather, but on this day began to find it 
equally and wet, and ^* every appearance of a breeze." A 
" cross confused sea'' caused the ship to *' roll heavily," 
and take a good deal of water on board. She was obliged 
to take in studding-sails and royals. At noon the wind was 
E.N.E., the atmosphere hazy, and the sun obscure. 

In another direction, the Parland had light breezes from 
E.N.E., in 17° S., 74° E. The Framjee Cowajee, in lat. 
19° 10^ S., long. 61° 66^ E., had the wind N. to N.N.W., 
squally, with rain. 

The Velore, in the northern half of the circle, had a gale 
at N.N.W., in lat. 20° 8^ S., long. 62° 10^ E. It was 
decreasing, and the sky cloudy, with occasional rain and 
squalls. 

The Margaret had been lying-to on the east side of the 
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focus with her head to N.N.W., and was gradually drop- 
ping out of the strength of the tempest. She found the 
weather improving and the wind moderating ; so much so 
that the foresail and main-topsail wereset^ and she bore up, 
at noon, in lat. 22° 8' S., long. 62° 62^ The hurricane 
was blowing from N.E., before which she was steering a 
south-west course directly towards the middle of it. 

The Broxbournhury lay-to, during the twenty-four hours, 
in the way of the approaching vortex, with the wind veer- 
ing from £., to E.S.E., and at noon, must have! been about 
lat. 22° 60', long. 61° 40^ her head being to S.S.W., and 
was drifting away before it, under bare poles. She 
had strong gales, violent squalls, and much rain. The ves- 
sel was straining and labouring heavily* The seas were 
constantly breaking on board of her, and carried away 
the gig, the starboard quarter-gallery, and the whole of the 
bulwarks. There were four feet ten inches water in the 
hold, and the pumps constantly going. 

The Sea Queen, also hove-to near the centre of the storm, 
had it " blowing most violently," with a *^ tremendous sea'* 
and constant heavy rain. The ship was rolling heavily in 
the trough of the sea. The iron tiller of the rudder was 
carried away about nine inches from the head, and the 
vessel fell off in an unmanageable state. The driver, close- 
reefed, was hauled out to steady her, but was blown to 
ribbons in an instant. She appears to have had the wind 
veering from E.N.E., to S.E., when in lat. 22° 30' S., and 
long. 61° 20'. 

The ^rgo, with her foremast alone standing, contrived 
to run before the tempest, and by steering W.N.W. 
crossed its track somewhat in front of the vortex. She 
had similar weather to that experienced by the two last 
vessels, and a dreadful sea making a clean breach over the 
ship, clearing her decks of almost everything. Although 
before the wind, the fore-topsail blew adrift from the yard 
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and went to pieces. The wind veered from E.N.E. to 
KS.E., in lat. 22° 40' S., and long. 6P 10' E. 

The Rambler hove-to^ with her head to the westward, 
under ''bare poles," found it blowing a "mere hurricane." 
An " enormous high cross sea" was running, and the vessel 
was ^' shipping tuns of water on deck ;" however, she was 
slowly dropping behind the storm, which was veering from 
E. to N.N.E. At noon, in lat. 22° S., long. 62° 22'. 

The Robin Gray, at the commencement of the twenty- 
four hours, was on the S.W. side of the vortex, almost in 
front of it; but by scudding " right before it,'* under " bare 
poles,'' she almost described a circle, and had the wind 
veering from S.E. to S.W., W., N.W. north, and finally at 
N.E., when, in consequence of her broaching-to, and being 
thrown on her beam-ends, she was obliged to lie-to in lat. 
22° 2' S., long. 61° 60' E. We refer to the extracts from 
her log regarding the weather, and the damage which she 
sustained. 

We find the Waverlei/ in the course of yesterday scudding 
towards the centre of the storm, and by about 4 p. m. of 
this day, in consequence of the gale increasing to a hurricane 
she hove-to under close-reefed main-topsail^ near the ad- 
vancing focus ; but she appears to have been as badly ofi* 
in lying-to, as the Robin Gray in running round the fatal 
circle. The ship was rolling heavily, and the waves were 
breaking over her, washing away the starboard bulwarks, 
and doing other mischief. Towards noon, the wind became 
more moderate, with alternate lulls and gusts, but the at- 
mosphere continued thick and hazy, with rain, and the sea 
undiminished in violence. At noon, in lat. 21° 40' S., long, 
61° 50' E., she had the wind at E. by N., and appears to have 
been actually in the margin of the calm which is experienced 
near the centre of a revolving gale. 

In front of the storm, in lat. 23° 10' S., long. 61° 
10' E., the Blanche had a hurricane blowing at S.E., and 



OF APRIL, 1843. 43 

'' the sea making a clean breach over her." Lying almost 
on her beam-ends and a ^' tremendous sea running." 

1th April. — Diagram^ No. 10. 

According to our calculations, the centre of the storm was 
in lat. 22° 30^ S., long. 6P E., about noon. Near this a 
number of vessels were assembled within a narrow compass, 
as if they had been successively intercepted in their progress, 
and drawn into the vortical part of the hurricane. 

At the edge of the vast circle, in lat. 19° 32', long. 61° 
51' E., the Surat Merchant had a N. W. wind ; at Port Louis 
it was at S.W. ; in lat. 23° 30', long. 69° 40' E., by the 
Blanche it was at S.E. ; and in lat. 22° 68', long. 63° 40' E., 
it was at N.E. ; thus forming the four sides. 

In the course of yesterday, the Margaret^ after lying-to 
for some time, had recommenced running S.W., and con- 
tintied to do so for eight or ten hours ; she speedily got 
into the fiercest part of the storm ; the raging elements 
each moment increasing in violence, till at midnight it 
** was a perfect hurricane." The trusses of the foreyard 
were carried away, and "the fore-topsail was blown to 
pieces." Soon after midnight the main-topsail was blown 
from the bolt-ropes, and the mainsail from the gaskets 
"when furled.'' The spanker, close-reefed, was set, but 
almost immediately after, blown to pieces. A tremendous sea 
was running, constantly breaking on board, which carried 
away the long-boat and stove it to pieces. At 6 a. m. the 
ship was struck by a heavy sea on the quarter, which carried 
away the rudder and the head of the stern-post; at the 
same time the ship's cargo, stores, and the tier of water- 
casks in the hold were started. It was found necessary, for 
the safety of the ship and masts, to cut away the fore and 
main yards, which were carried to leeward by the force of the 
storm, according to the description of an eye-witness, like 
" arrows on the wind.'' This vessel appears to have been 
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near the focus^ and in the twenty-four hours had the wind 
from N.E. veering by S.E. to S.S.W. At noon was in lat. 
22° 2(7 S., long. 60° 20' E. 

On the Sea Queen the effects of the storm appear to have 
been most disastrous^ and nothing but the fact of her being 
a strong-built new teak ship could have prevented her from 
foundering. In the early part of the twenty-four hours her 
position was exactly in front of the vortex, with the hurri- 
cane at S.E., veering, as it passed by or over her, to S.W. 
at noon, when in lat. 22° 23^, long. 60° 20^ She was lying 
at the mercy of the waves and wind, " labouring in -the 
trough" of the sea. At 4 p.m., found it " moderating" very 
much, which caused her to strain, and ^^ ship *seas con- 
stantly.'* At 6 P.M., " vivid lightning*' was observed, 
attended by " heavy squalls" and ^' sudden calms.^^ It 
now recommenced to blow from the S.W. with such fury 
that the foresail and fore-topsail were blown from the yards, 
and the fore-topmast carried away. At midnight it was *' a 
perfect hurricane, with a tremendous cross sea running, 
and ship rolling most violently." It was '^ raining most 
furiously, and constant vivid lightning," during the night. 
At 1 P.M., a furious gust carried away the mainmast by the 
deck, which fell over the poop. At 2h. 30m. a.m., the 
mizenmast, having no support, fell over the taffrail. In 
this situation, with the wreck of her masts entangled about 
the hull, threatening to stave in her side, she lived through 
the dangers of that awful night, exhibiting in her disman- 
tled state a terrific evidence of the dangers to which vessels 
are exposed, when helplessly drifting about near the centre 
of a hurricane. 

The Waverley, at the commencement of the twenty-four 
hours, was also in or near the vortex, setting additional sail, 
and directing her course to the S.W., in the same direction 
as the storm was moving. The weather appears to have been 
" moderate^* for a few hours, but this delusive appearance 
did not last long* At IQ p.m., the *^ gale increased rapidly, 
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veering all round the compass." At 11 p.m., a "tre- 
mendous hurricane" obliged her to be " hove-to under bare 
poles." A.M. — Still " blowing a hurricane^ with thunder, 
lightning, and rain." The vessel was " on her beam-ends," 
with the starboard side under water. The foremast was cut 
away to relieve her. At the same time, the main and mizen- 
topmasts, with all their rigging, were carried away by the 
tempest. She lay like a log in the water, with the waves 
breaking clean over her, sweeping away boats, bulwarks, 
&c. One sea carried away the whole of the cabins and 
their contents off the poop ; at the same time there was 
four feet water in the hold, and the pumps incessantly 
going. She had the wind veering from S.E. to S.W., and 
at noon was in lat. 22^ 30'' S., long. 60° 40' E. 

The Robin Gray was also near the vortex, but after 
having been thrown on her beam-ends the previous day, 
less attention appears to have been paid to the log-book ; 
we are, therefore, at some loss regarding her true position, 
and the veering of the wind. But she must, however, have 
been near the Waverley, from the lull of the tempest which 
was experienced about the beginning of the twenty-four 
hours, and seems, by the position of her head, to have had 
the wind from the eastward. The weather was exactly the 
same as that encountered by the other vessels, but the 
lightning and thunder in a more intense degree, and the 
sea was ^'high, cross, and turbulent." The sails were 
blown from the yards. She appears to have been in about 
lat. 22° 20' S., long. 61° 30' E. The wind is noted as 
having been at N.E. the whole day; but we have good 
reasons for thinking, from information collected on board 
the vessel after the storm, that no attention was paid to it 
at the time, and it was only some days after that it was 
entered in the log; consequently no importance can be 
attached to it. 

The Broxhoumbury lay-to all the twenty-four hours on 
the S.W. side of the circle, with her head to the southward 
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and the wind veering from E.S.E. to S. The weather which 
she experienced differed in nothing from that which we 
have described^ except that there is no mention of light- 
ning having been seen* She sustained extensive injury, 
had five feet water in the hold^ and the pumps constantly 
going. At noon ^^ a heavy hurricane ; ship could no longer 
lie-to, and was kept away before the wind to save ship and 
crew." At noon in lat. 22° 36' S,, long. 60° 40' E. 

A little to the westward of the track along which the 
storm was advancing, the Blanche was hove-to, with the 
wind at S.E., and her head to S.S.W. Like the other 
vessels, she had a thick hazy atmosphere, incessant rain, 
and heavy squalls. The sea was constantly breaking on 
board, sweeping the decks, destroying the bulwarks, &c. 
No mention is made of lightning having been seen. Her 
position appears to have been about lat. 23° 30' S., 
long. 69° 40' E. 

The Rambler also lying-to, but behind the vortex, had 
the wind from north to N. by W., in long. 61° 49' S., 
lat. 22° 30' E. She was slowly dropping out of the gale, 
but still suffered from a ''high, confused, and beaming 
sea," causing the vessel to roll " enormously/' and doing a 
great deal of damage. The weather was hazy, and accom- 
panied by much thunder and lightning, with heavy rain. 

On the same day, the Argo, having rounded the storm 
with an E.S.E. wind, kept away N.W. before it, and, 
in twenty-four hours' time, from a heavy gale and sea 
causing the ship to labour and strain, she was in fine 
clear weather, in lat. 21° 10' S., long. 69° 63' E., with 
a S.W. wind. 

The Velore had been hanging on the skirt of the gale for 
several days, being delayed in her voyage to Mauritius by 
the S.W. and W. wind at that half of the circle where she 
was. This day, in lat 20° 25' S., long. 60° 30' E. ; the 
wind was at S.W. 

The Framjee Cowajee, in lat. 19° 42' S., long. 60° 20' E., 
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had a W.S.W. breeze, squally, with rain, and " a high sea 
from south," as if it " had been blowing." It must be remem- 
bered, that for the ten previous days this vessel, although 
following in the rear of the storm, and actually sailing in 
its wake, never got into it a second time. 

While the hurricane was raging with its utmost violence, 
and wreaking its fury on the devoted little fleet of vessels 
now lying dismasted within its vortex, we have seen the 
Argo^ by scudding N.W., get into moderate weather. If 
we turn to the eastward, we find the Katharine Stewart 
Forbes steering westward to the scene of danger. On the 
previous day, in nearing it, she had taken in her studding- 
sails, and began to experience bad weather. On this day, 
as she got to the westward, she encountered a ^' heavy cross 
sea," causing her to roll and strain. In twelve hours more, 
during which she was reducing sail» it was blowing a ** tre- 
mendous hurricane, with a confused cross sea running 
N.E. and S.E." The ship was rolling awfully, and bury- 
ing herself in the waves. She had five feet water in her 
hold, and the crew when working at the pumps were up to 
their middle in water. The waist was full of water till the 
bulwarks were swept away, when she was relieved of this. 
At noon, in lat. 22° 68' S., long. 63° 40' E., had the wind 
at E.N.E. 

Sth April — DuGRAM, No. 1 1. 

We trace the centre of the storm to about lat. 23° 20' S., 
long. 60° 40' E., still displaying undiminished violence, and 
equally well developed in all its essential characteristics. 
The greater number of the ships that were yesterday ex- 
posed to its fury, were lying behind the vortex, still helpless, 
and buffeted about by the gale and the tremendous sea, 
which told with fearful effect on their shattered hulls. 

The Katherine Stewart Forbes alone was in the front of 
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the focus. She was scudding to the westward with the 
wind at east changing to S.E. At noon her lat. 23^ 30^ S., 
long. 60*^ 60' E. " A severe hurricane and tremendous sea 
running/' The ship completely *^ burying herself in the sea 
and labouring awfully ;" could not venture to heave-to for 
" fear of the sea sweeping the decks/' The vessel became 
so dead in the water that she was considered to be settling 
down, when it was decided that it would be necessary to 
throw cargo overboard to lighten and keep her afloat. Her 
log gives the details of damage sustained. 

The Margaret, on the opposite side of the vortex, still 
had the "hurricane strong" from S.W. by W., with a 
heavy sea, which broke on board and carried away the 
quarter-boat and davit. Lat. 22° 8' S., long. 60° 30' E. 

The Waverley, also in the same part of the gale, had it 
from S.W. to W.S.W., in lat. 22° 20' S., long. 60° 30' E. 
She was still almost on her beam-ends with the sea breaking 
over her, the pumps constantly going, and part of the crew 
throwing cargo overboard. The wind and weather, how- 
ever, were gradually getting less severe as the storm moved 
away to the S.W. 

The Blanche, to the westward of the vortex, in latt 23° 
30' S., long. 59° E., had drifted out of the more severe 
part of the hurricane, and from a S.S.E. wind had it at south 
about noon. She experienced considerable injury during 
the twenty-four hours. 

On the N.E. side of the circle, the Rambler was drop- 
ping out of the gale and from severe weather, by noon, 
had got a light breeze at north, in lat. 22° 58' S., long. 62° 
30' E. 

The Sea Queen, helpless and unmanageable, was falling 
out of the gale. *' At sunset she had a heavy storm with a 
tremendous sea running, constant rain, and the ship rolling 
fearfully in the trough of the sea." By the next morning, 
however, the violence of the wind had abated, and her 
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exhausted crew begaii, with reviving courage, to clear. 
away the wreck of the masts. At noon she had a strong 
breeze from S.W., in lat. 21° 63' S., long. 60° 37' E. 

The Broxbournbury, being unable to lie-to any longer, 
bore away N.W. before the wind at S.E., and thus ran out 
of the way of the vortex. By adopting this course she 
escaped from '' a heavy hurricane, and a sea that swept the 
decks, carrying away an anchor, boats, &c.,*' and ere she 
had got 100 miles to the N.W., she had comparatively 
moderate breezes. In twenty-four hours the wind changed 
from south to S.W. at noon, lat. 2F 32' S., long. 60° 12' E. 

We cannot give much attention to the Robin Grat/^s log 
on this day, for the reasons already assigned. She appears 
to have had severe weather, but it was gradually getting 
better, showing that her position was behind the storm. 
Her latitude must have been about 22° 45' S., long. 61° E. 
The wind is put down at south, but is so completely at 
variance with every other vessel near her that* we must 
consider it as incorrect. 

The Velore, in lat. 19° 28' S., long. 68° E., had fine 
weather, a south-west wind and S.S.W* swell. Occasional 
squalls. 

The Surat Merchant, in lat. 20° 3' S., long. 61° 30' E., 
had a breeze from west and a W.N.W. swell. 

The Wellington, in long. 65° 30' E., lat. 19° 26' S., had 
a W.N.W. wind, squally^ with rain, and a heavy head sea. 

Farther off, in the wake of the gale, the Parland, in lat. 
18° 34' S., long. 69° 37' E., had an E. by N. wind. By 
which we perceive, that at this distance, the trade had be- 
gun to resume its ordinary direction, after its derangement 
by the storm. 

April 9. — Diagram, No. 12. 

The vortex, according to our calculations, must have been 
in lat. 24° S., long. 60° 10' E. It still embraced a num- 
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ber of vessels within its range, sufficient to demonstrate its 
unmitigated violence, and extent. 

The Blanche^ on the west side, had the barometer rising,, 
and was gradually getting into more moderate weather and 
smoother water. She had the wind at S.W., in lat. 23° 24' 
S., long. 68° 40' E. 

The Rambler, on the reverse side of the storm, in lat. 22° 
48' S., long. 62° 44' E., had a fresh breeze from N.N.E. 

The Katherine Stewart Forbes was the only vessel near 
the centre of the storm on this day. It was " blowing 
furiously/' and an ''outrageous sea was running.'* She 
was hove- to, one-half of the crew throwing cargo overboard, 
and the other at the pumps. The bowsprit was carried 
away, with all the bulwarks, stanchions, &c. The guns 
and other heavy articles were thrown overboard. Even 
towards the end of the twenty-four hours, it is described 
as having still been a " tremendous hurricane.*' The 
vessel way hove-to on the larboard tack, with her head to 
the westward, and gradually fell oflf during the day to 
N.E., showing the wind to have veered from S. by S. W. to 
N.W., where it was at noon, in lat. 23° 20' S., long. 61° 
30' E. She scudded thirty miles to the N.E. before the 
wind, while employed in securing and clearing away some 
of the wreck. This carried her sooner out of the range of 
the gale than she would otherwise have been. 

The Waverley, in lat. 22° S., long. 60° 20' E., had a 
W.S.W. to N.W. wind, moderate and cloudy weather, but 
a heavy swell continued. 

The Sea Quern, in lat. 21° 26' S., long. 60° 21' E., had 
a west wind. 

The Velore and Broxhournbury, near one another in lat. 
20° 3' S., long. 68° 58' E., had the wind W.S.W., fine 
weather, and a confused swell. 

The Surat Merchant, in lat. 19° 31' S., long. 61° E., had 
a W.N.W. breeze, a heavy sea, and fine weather. 

The Wellington, in lat 20° 37' S., long. 64° E., had a 
squally N.W. wind, with small rain, and S.W. sea. 
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April 10. — Diagram, No. 12. 

From this date we have not such information as may be 
considered sufficiently decisive in determining the further 
progress and features of this storm. Its course, however, 
to the S.W., or S.W. by S., is pretty clearly made out for 
a few days longer by means of the Katherine Stewart 
Forbes. This vessel attempted to continue her progress to 
the Cape of Good Hope, by which she hung in the rear of 
the circle. 

On this day its focus was, in all probability, in lat. 24° 
40^ S., long. 69° 16^ E. 

The Katherine Stewart Forbes^ in its wake, still had 
*' strong breezes, and was rolling and shipping a great deal 
of water on deck," About noon, in lat. 22° 53^ S., long. 
60° 4^ E., she had the wind N.N.W. 

The Blanche^ also near to the gale, had a W.N.W. wind, 
blowing fresh, with squalls, and a heavy sea; lat. 22° 4^ S., 
long, 58° 4' E. 

The Margaret, in lat. 21° 5' S., long. 60° 30' E., had 
the wind W.N.W., with occasional squalls. 

Aprilll. — Diagram, No. 12. 

The vortex must have been about lat. 25° 30' S., long. 
68° 50' E. The Katherine Stewart Forbes, following it, 
was in lat. 23° 21' S., long. 59° 38' E., and experienced 
unsettled, squally weather, a heavy swell, and the wind at 
N.W. ; still showing the S.W. course of the tempest. 

April 12. — Diagram, No. 12. 

The same vessel, in lat. 24° S., long. 68^ 14' E., had the 
wind N.W. to W., moderate and fine. On this day she 
bore up for the Isle of France. 

There are no means of tracing this storm to its termina- 
tion, but it would appear to have pursued its course some- 
what farther to the south-westward, or broken up soon after 
the 12th April, At this time the Pauline Houghton and 

£ 2 
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Briton, on their way to Mauritius, were approaching the 
island from the southward, in the meridian of 58° and 60°, 
but without experiencing anything like a hurricane; we 
must therefore assume that it did not turn to the S.E., 
otherwise it must have passed over them. 

The only account of the state of the barometer during 
this gale which is worth noticing, is that kept on board the 
Velore, and is given further on. 

It may be useful to close this by a brief abstract of the pe- 
riods and places where indications of a vortical motion of the 
atmospheric currents were successively noticed along thetract 
followed by the storm, and marked No. 1 track on the Chart, 
adopting ''civil time," and degrees, without the odd miles. 

On the 23rd March, lat. 11°, long. 98°.— The Katherine 

Stewart Forbes had a squally gale from W.S.W. to S.E., 

with heavy rain. 
March 26th, lat. 10°, long. 84°.— The Velore had a S.S.W. 

wind, and barometer 29.60 ; the Sea Queen S.S.E., and 

Katherine Stewart Forbes E.S.E. 
March 29th, lat. 13°, long. 78°.— The Framjee Cowajee 

had it veering S.S.E. and S.S.W. to West and N.W., 

where, two days before, it was S.E. 
April '[st^ lat. 15°, long. 70°. — The Sea Queen experienced 

a gale from S.S.E, to south-west, N.W. and N.E., in 

twenty-four hours. 
April 3rd, lat. 18°, long. 64°. — ^The Argo, under bare poles, 

had a sudden abatement and recurrence of the gale, 

veering S.E., S.W., West N.W., North and N.N.E. 
April 4th, lat. 20°, long. 63°.— The Velore, under bare 

poles, had a storm from S.E., South, S.S.W., W.S.W. 

to N.W. The hurricane was at Rodriguez. 
April 6th, lat. 22°, long. 62°.— The Robin Gray, under 

bare poles, scudded round a circle, with the wind veering 

S.E., S.W., N.W., North, and N.E. 
April 8th, lat. 64°, long. 61°. — ^The Katherine Stewar 

Forbes, under bare poles, had the storm S.E. to S.W., 

N.W., and North, " all round the compass." 

All the vessels approaching the storm's path from the 
eastward bad an easterly wind, and, after they crossed it, 
found it westerly. 



SECTION IV. 

ON STORMS IN THE INDIAN OCEAN SOUTH OF THE EQUATOR 
—THEIR GENERAL CHARACTER, AND SIMILARITY TO ONE 
ANOTHER. 

Assuming that the facts connected with the hurricane re- 
ferred to in the last section are conclusive with regard to 
the points more immediately in question, it next becomes 
necessary to inquire how far they are conformable to the 
phenomena distinguishing other storms, which have oc- 
curred in the same season of the year, and passed over 
the same tract of ocean. 

To arrive at a correct knowledge of the path of these 
terrible visitors, is perhaps the most important object of all. 
On the chart at the commencement of the volume, the 
general track of the Rodriguez storm is laid down by 
means of a series of circles, indicating the rate of its 
<liurnal progression* On the same chart we have also 
traced out the course of several others, as near the truth 
as our calculations, and the detached and Incomplete 
nature of the information which we possess with regard to 
gome of them, would permit. The result shows that the 
greater number of those with which we are acquainted 
have followed a common track, extending from the neigh- 
bourhood of Sumatra and Java towards the Caipe of Good 
Hope, and, apparently, terminating about 45^ or 50° E. and 
28° or 30° S. These storms may vary a little in their 
curve from the equator to the tropics, and their course be 
a few degrees more to the eastward or westward; yet it 
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would seem that there is a constant tendency to move on- 
ward in a determined direction. Another track, farther to 
the eastward, is occasionally frequented by rotatory gales, 
commencing about 10° S. and 130° or 140° E., near the 
island of Timor, and ending about 80° to 90° E. and 26° 
to 30° S. With this last, however, we are so little 
acquainted, that we can merely advert to the few storms 
which establish the fact. Of the hurricanes in the Mozam- 
bique Channel we know still less, and can only add one to 
that already traced in the '^ Law of Storms." 

It is principally intended to confine this investigation to 
the first great line of storms, because it is nearly that of 
the track of all vessels from India, China, and the East, 
bound to Mauritius or round the Cape of Good Hope. 
Perhaps from this very circumstance we are more familiar 
with the subject, and are afforded better opportunities of 
ascertaining the great frequency of their recurrence along 
the tract of ocean in question. Still, as ships are traversing 
all parts of the Indian Ocean, this is scarcely sufficient 
altogether to account for the tracing of hurricanes to one or 
two localities, or to explain the numerous contiguous lines on 
the chart, each indicating the occurrence of a storm at some 
point of the general track. We are also struck by the fact 
that the small portions of lines, pointing out an ascertained 
storm at opposite ends of the common path, although hap- 
pening at intervals of many years, might almost be united 
together into a number of continuous curves nearly parallel 
to each other. It may also be inferred that there are one 
or two regions in the Indian seas, south of the Line, 
where hurricanes are formed, and whence they move 
toward the tropics by regular veins. Whether the clear 
spaces on the chart are occasionally visited by storms, is a 
question for future observation. 

It has been Computed, in the last section, that the diurnal 
rate of progression of the centre of the Rodriguez hurricane 
was abbut 220 or 230 miles during its early stages, and 
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that it gradually diminished till^ when near the tropic^ it 
scarcely exceeded fifty miles* This is borne out by the 
fact that vessels were in the first instance overtaken by the 
storm^ and subsequently ran into it a second time. In 
the storms about to be traced^ it will be seen that in these 
respects a remarkable coincidence exists. With regard to 
the rotatory action of the Rodriguez storm, and the direc- 
tion of its revolution from east to west, by south, agreeable 
to the views of Colonel Reid and Mr. Redfield, it is scarcely 
possible to raise an objection. The facts proving this for 
so many successive days cannot easily be controverted. 

The diagrams illustrative of the course of the Rodriguez 
hurricane were drawn up within a few days after the arrival 
of the vessels at Port Louis, and while there were means 
of obtaining much information never given in log-books, but 
not the less important in determining the path of a storm. 
The subject was treated as an abstract question, uncon- 
nected with previous notions or theories. Since our 
arrival in England, and having had access to the ships' 
journals of Messrs. Green and Co., and others, additional, 
although less complete facts, have been gleaned and placed 
in juxtaposition. How far they agree is now to be seen. 
Although informed of the views of Mr. Redfield and Colonel 
Reid, through the medium of the periodicals, we had no 
opportunity of examining the " Law of Storms " until very 
lately. This is mentioned simply for the purpose of show- 
ing that isolated observations, apparently almost conjec- 
tural, on being collated and presenting uniform results, 
tend to render the general inferences more decisive. The 
information derived from only one, or even two, vessels in- 
volved in a hurricane^ is seldom sufficient to demonstrate 
the fact of the wind blowing in a circle; but, ceteris paribus^ 
when the veering of the gale is to a certain extent analo- 
gous to that which takes place in cases fully made out, we 
must be allowed to assume that the whole is complete. 

As to the violence of the wind, the state of the sea, and 
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Other circumstances which constitute a hurricane^ there can 
be no doubt. Therefore the instance of a single ship is 
decisive in proving tchen and where they occur. It is 
necessary^ however, to guard against the error that a vessel 
cannot be in a hurricane without sustaining severe loss ; 
that of Rodriguez proves that one may carry away every 
mast^ and another^ equally near the focus, may not lose a 
spar. In the CuUoden storm, off Rodriguez, a brig lived 
through a tempest and sailed round its vortex, while a 
line-bf-battle ship and a frigate went down. 

We take the liberty of availing ourselves of the informa- 
tion collected by Colonel Reid concerning the Mauritius 
gales. In fact, the interest created by reading a review 
of this gentleman's work on storms drew our attention to 
the subject, and induced us to satisfy ourselves of the truth 
of the rotatory theory. 

In tracing the course of hurricanes we shall have occa- 
sion to refer frequently to the state of the weather and sea 
at Mauritius, as indicating the passage of a revolving storm 
near the island. It may be well to state that the observa- 
tions quoted are from a meteorological register kept during 
the years 1839, 1840, 1841, and part of 1842 at the military 
post of Souillac, situated on the very southernmost ex- 
tremity of the island. It is a spot well adapted to siich a 
purpose, being exposed to the S.E. trade, southerly, and 
S.W. winds, which blow from the sea uninterrupted or 
diverted from their natural directions by the high land of 
the island. The post is established on a bluff headland 
overhanging the ocean within twenty yards of the beach ; 
60 near, indeed, that the deafening noise of the huge 
rollers, breaking on the reef, on certain occasions almost 
painfully force their presence on the notice. Whenever 
the general circumstances combined to induce the belief 
that a storm was impinging on the island, it was noted 
down; and, in many instances, subsequent information 
has proved its correctness. 
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When a vessel encounters bad weather^ in the hurricane 
season and latitudes, it becomes a point of the first im- 
portance to know the distance and bearing of the vortex 
of the gale. The direction of the storm and fall of the 
barometer are a sufficient guide for this purpose, but of 
course greatly assisted by the existing force of the wind, 
state of the sea, &o. A vessel may be hove-to, or under 
close-reefed topsails, and yet not within 100 miles of 
the focus. On the 4th April, when the centre of the 
Rodriguez gale was over that island, the Gazelle^ working 
into Port Louis harbour, and 300 miles ofi^, was under 
double-reefed topsails ; and nearly as far on the opposite 
side, the Blanche was under the same circumstances ; and 
both with winds forming a part of the circle. Therefore, 
in calculating the distance of vessels firom the centre of the 
hurricane in which they were involved, we have applied 
the Diagram No. 19, as showing what is about the mean 
depression of the barometer at difierent points around the 
focus. This, of course, is employed on the assumption that 
the mean fall of the mercurial column near the vortex is to 
the extent of one inch, and from thence decreasing in 
regular gradation towards the exterior of the circle. It is 
probable that the errors arising out of such an arbitrai*y 
method of calculation do not exceed thirty or forty miles, 
and therefore cannot seriously afiect that which is most 
important to be fixed, — the general track of storms^ em- 
bracing a width of eight or ten degrees. 

The set of hurricanes to be first considered are those 
which have been encountered farthest to the north-east- 
ward, and consequently nearest to the locality where they 
originate. They are met with, in about lat. 10° to 12° S,, 
and long. 80° to 90° E., moving from the eastward in the 
direction of W.S.W. along the track of variables separating 
the westerly monsoon firom the S.E. trade- wind. Hence 
vessels when they leave the former, by keeping well to the 
southward to get into the strength of the latter, are led 
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acroiSs this very path. We shall presently see the various 
ways by which they come in contact. Cases will also 
occur where ships^ after having disentangled themselves at 
this part of the tracks continue their voyage to the west- 
ward and again come up with the same storm> at its ter- 
mination^ or when its daily rate of travelling has been 
diminished. Hence we are enabled to calculate the mean 
time which a hurricane takes to run its ordinary course. 
That of Rodriguez was first discovered about the 28th of 
March, in 86° E. and 10° or 11° S., and it was finally 
lost sight of about the 12th of April, in 26° S., 68° 
E., — thus travelling along the ordinary route in fifteen or 
sixteen days. Others seem to have been nearly similar in 
this respect, and the more complete our information is with 
regard to their rate of progression, the more fully is this 
confirmed. Indeed, this remark is equally applicable to 
the whole of the phenomena developed by rotatory 
gales. 

The ^'Albion's" Storm op 1808.* 

{No. 2 track on the chart,) 

This storm, mentioned by Colonel Reid, seems to hav^ 
occurred as far east as long. 91° 23' E. Having only the 
log of one vessel given, little else is known beyond its ex- 
treme violence, and disastrous consequences. The place 
where it occurred is fully ascertained to have been between 
the monsoon and trade wind, in lat 10° 6' S. It appears 
that the Albion found the weather getting bad on the 20th 
Nov. in lat. 9° 41' S., long. 90° 52' E., with the wind at W. 
by S., veering to W.N.W. On the 21st she was lying-to, 
when the vortex appears to have passed over her, the wind 

• An attempt to develope the Law of Storms, by means of facts 
arranged i[ccording to place and time, and hence, to point out a 
Cause for the Variable Winds, with the view to Practical Use in Na- 
.vigation.--»By Lieut.-Col. Reid, C.B., Royal Engineers, 
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going round from W.N.W. to N.W. and N.K While 
near, or in the centre of the hurricane, the wind seems to 
have blown from every point of the compass. All the 
vessels belonging to the fleet " experienced a lull in the 
midst of the storm" for an hour or two. 

Colonel Reid does not think that this storm was "moving 
onward at first." It is not very improbable that this was 
the case, or at least that the direction of the vortex was 
not straight, but moving about in a gyratory manner. As 
it was near the region where hurricanes are formed, it 
may have been acquiring that strength which gives per- 
manency and consistency of action to its subsequent pro- 
gress. However, as the approach was gradual for twenty- 
four hours, and in forty-eight hours its violence was over, 
it argues that, even if occasionally swerving from its ordi- 
nary track, on the whole, its diurnal progression must have 
been as rapid as usual. It would seem that the Albion 
fleet, in steering south, while the storm was passing to the 
westward, ran right into it, and dropped out at the after 
part of the circle. 

The « Ganges'" Storm op 1836.» 
{No. 3 iraxsk on the chart*) 

Is another instance where a rotating gale is experienced 
on leaving the monsoon, and apparently moving in the 
same direction as the last. A vast revolving circle of 
atmosphere, of a diameter of 500 or 600 miles, must ne- 
cessarily be connected with the two great winds between 
which its focus is moving. Hence, when traversing the 
westerly monsoon towards the southward, ships find it 
increasing in violence as they near the confines of the 
trade-wind. 

The Ganges seems to have been approaching the storm 

* See Law of StonnSi by Colonel Reid. 
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while it was passing a-head of her to the westward. On 
the 7th Nov., when in lat. 10° 15' S., long. 84° 2V K, 
the wind was about N.N.W., blowing a severe gale, and 
the barometer down to 29° 55'. It is clear from this, 
however, that she could not have been nearer to the 
vortex than 100 miles. This is rendered still more pro- 
bable by the circumstance of the Thalia being dismasted 
on the same day, in lat. 12° S., long. 85° E. The centre, 
therefore, must have been about the position of the latter 
vessel. Next day the Ganges had a NW. wind, and on 
the 9th it was northerly and light,— thus indicating that 
the storm was to the westward, and remote, — doubtless 
moving with its accustomed velocity in this latitude, but 
leaving behind the heavy "confused swell" so charac- 
teristic of a rotatory gale. 

The " Carnatic's" Storm op 1838. 

(No, 4 traxsk on the chart.) 

The circumstances under which this vessel got en- 
tangled in a hurricane, as well as the situation where it 
took place, are so very similar to those just related, that, 
by altering dates, they might be considered as the 
same. 

The CamatiCf on her passage from Bombay to England, after 
crossing the equator, was running through the westerly monsoon. 
On the 24tli February, when in lat. 6° 37'> long. 82° 9' E., she found 
the wind increasing, accompanied by squalls and rain from the W* 
and N.W.| and was obliged to take two reefs in her topsails. At the 
same time a heavy swell from S.E., " and other threatening appear- 
ances/' led to preparations for a gale. 

Next day she found the same weather, and an increasing gale from 
N.W. to S.W. Her course was south-west, with three reefs in her 
topsails. At noon she met in with a " confused sea" from S.E., in 
lat. 8° 30 S., long. 82° 2'. 

On the 26th, the weather had all the character of a hurricane 
blowing at S.W. " At 6 p. Mt th^ g«4e suddenly ceased, and it fell 
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quite calm — the ship pitching deep and striking her counter heavily. 
At 10 p. M., after light calms, the wind came away from the N.E. as 
a fresh gale and in violent squalls." It veered from N.E. to N. and 
N.W. The latitude and longitude are not given on this day, but she 
must have been about IPS. and 82° E. 

Here the centre of the storm is also felt ia a tract sepa- 
rating the monsoon from the trade. A lull or calm of 
four hours takes place, and the wind, after leaving off at 
S.W., recommences from the very opposite point with 
equal violence. Had this vessel hove-to, or steered due 
south, she must have gone clear of the gale. 

On the 27th, however, she continued her course to the S.W. at the 
rate of 8 and 9 miles an hour. <' The storm was blowing from N.W. 
with tremendous violence. She was scudding under bare poles with 
the topsails stowed." ^' At 10 a. m., the sea running to a tremendous 
height and the ship rolling nettings under water," and the gale 
<< blowing with unabated violence." At noon, in lat. 13° 9^ S., long. 
81° 33' E* At 4 p. M., the same weather and sea, considerable dam* 
age was sustained from the latter breaking on board. Still scudding 
S.W. by S., and the wind veering N.W. to N. by W. 

The Camatic was evidently running after the hurricane. On the 
28th she still pursued a S.W. course, at 9 miles an hour, during the 
whole twenty-four hours of this day. The usual kind of weather 
near the centre of a storm was experienced. '' At 8 p. m., the gale 
increasing in violent gusts," and " a heavy sea breaking over all." 
The wind N. by W. to N.N.E., lat. 15° 21' S., long. 79° 14' E. 

On the 1st March, still running S.W. by W. at the same rate as on 
the previous day. The wind at N.N.W. to N.W., the same kind of 
weather, *' violent squalls with lightning and heavy rain." '' A high 
confused sea." The ship labouring heavily and shipping "seas over 
alL" At noon in lat. 16° 5' S., long. 76° 6' E* 

On the 2nd March, '* the wind N.W. by N. to north. A heavy 
cross sea running." Steering S.W. by W. at the rate of 7 miles per 
hour. Attempted to set one of the topsails, close-reefed, but obliged 
to stow it again. Lat. 18° 45' S., long. 74° 4' E. 

On the 3rd March, steering S.W., with a wind N.N.W., but her 
rate of going gradually diminishing to 5 and 4 miles an hour. The 
weather still squally, and the sea on this day carried away some of 
the bulwarks. For the first time in six days she was able to carry a 
fore-topsail. At noon, her lat. 21° 1' S., long. 73^ 17' E. 
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. On the 5th March, the wind N.W. moderating. The sea going 
down, Lat. 22'' 68' S., long. 68^ 45' £., and next day it was fine. 

Instead of lying-to, as the Albion and Ganges did, the 
Carnatic continued to scud for six days in the wake of the 
storm, and thus exposed herself to the kind of \veather 
described. She kept nearly apace with it, but by steering 
a point or so more to the southward of the direction pur- 
sued by the storm, she seems to have slowly extricated 
herself from it, and as her rate of sailing was lessened, she 
soon got better weather* In the Rodriguez storm, we find 
vessels in front of the hurricane keeping before it with a 
S.E. to S.W. wind for a day or two, but the vortex gra- 
dually came up and passed them. On the same path we 
see the Carnatic behind another storm, with a N.W. to 
N.E. wind accompanying it for nearly 1000 miles. The 
track; rate of travelling; and other circumstances are 
so much alike, that, but for a diflTerence in time, they 
might be considered as the same. The state of the ba- 
rometer is not given in this ship's journal. 

The "Eabl op Habdwicke's*' Storm of 1840. 

(No^ 5 track on the chart,) 

On the 4th February, when in lat. 5® SO^ S., long. 84<» E., she en- 
countered a severe gale, with the wind at W.N.W. to N.W. The 
weather was exactly that peculiar to hurricanes, and the vessel was 
under trehle-reefed topsails, running to the southward. 

On the 5th, the gale had increased, " the squalls violent," there 
was constant rain and a heavy head sea. Some bulwarks were 
carried away and other damage sustained. The wind toest, in lat. 
8^ 18* S., long. 84° 1' E. The barometer was at 29** 9(y, and the 
sympiesometer 29° 25'. 

Next day (6th February) as she continued to get to the southward, 
the wind was found more violent, and '' the weather dark and stormy;" 
a heavy sea was running and breaking over the vessel. At 7 a.h. the 
ship was hove- to under close-reefed main-topsail and main-trysail.'' 
The wind was W.N.W. to W. by N., in lat.. 9° 45' S.,long. 84° 13' E. 
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The barometer 29-^ 74', sympiesometer 29** 12'. On the same 3ay 
(6th February) the Camatie was not far from this ship, being in lat. 
ll"" 42" S., long. 85° 5' E. She was also lying.to with a storm from 
S.W. with even more violence, accompanied by ** thick weather, 
heavy rain, and a tremendous sea running." The barometer on 
board of her was down to 29** SC, and sympiesometer 29° 40'* The 
positions of these two vessels were in the northern half of the hur- 
ricane, the one most to the southward having the barometer lower 
than the other by 24', and worse weather. The vortex in this 
early stage was, in all probability, moving along the ordinary path, 
about 12° or 13° S. 
On 7th February, the Earl of Hardwicke ran south about 63 milea 

\ and was again hove-to in lat. 10° 48' S., long. S4^ 12' E. The " gale 

blew in violent gusts, with constant rain." The main-topsail, al- 

I though close-reefed, was obliged to be taken in. The wind veered 

from N.W. to N.N.W. in the twenty -four hours. The barometer 

\ 29° 58', and the sympiesometer 28° 94'. 

On the same day, the Camatie was hove-to during the twenty- 
four hours, with tempestuous weather, and being about 50 miles 
further south than the Earl of Hardincke, had a proportionately 
greater fall of the mercurial column, which was down to 29° 40'. 
The wind N.W. 

From these circumstances we infer that the vortex of the 

gale was about 80 miles to the south-west of the latter. In 

i fact^ both vessels having rushed half-way to the centre^ 

found it necessary to lie-to while it was passing. 

On the 8th, the Camatie, farthest to the S.W., attempted to 
scud, and after getting 70 miles nearer the gale, was again com- 
pelled to heave-to, under close-reefed main-topsail, with the usual 
kind of weather towards the centre of a storm. It was blowing at 
N.W., and the barometer down to 29° 35'. After lying-to, she found 
the weather moderate a little, and at noon her latitude was 13° 21' 
S., long. 82° 50' E. Barometer rising. 

The Earl of Hardtmche^ behind the Camatie, finding the weather 
getting better, also set her topsails and steered S.W., with a 
*< N.N.W. wind, squally, and a confused sea/' Lat. 12° 52^, long* 
82° 53'. The barometer up to 29° 77*, 

Had the Camatie continued to run after the storm, we should 
have had the same details in her log as in the storm of 1838, 
The ship remaining quiet on the 9th, the vortex moved away to the 
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S.W.,and on the following day in lat. 14° 25' S., long. 82° 21 'E., she 
found settled weather, and let out all reefs. The wind at North. 

On the same day, the 9th, the Earl of Hardwicke running S.W. 
144 miles, was in lat. 24° 20' S., long. 81° 31' E. A North wind veer- 
ing to N.E. and a " heavy cross swell,'' but fine weather with passing 
showers. 

The way in which these two ships met the gale is very 
Sjimilar to that of the Ganges and Albion^ and by lying-to 
they were quickly out of it. The effect of running after 
the storm for sixty or seventy miles, in lowering the 
barometer, is well exemplified in the CamaMc^s attempt to 
continue her voyage on the 8 th. The veering of the gale 
from S.W. by N.W. to N.E. is simply explained by the 
relative positions of the vessels each day to a vortical storm 
moving along a track nearly the same as that laid down on 
the chart. 

At Mauritius, while this storm was prevailing, there were strong 
S.E. winds, from the 6th to 12th February, when they veered to the 
south. On the 13th, 14th, and 15th, the weather was <' wild, un- 
settled, and blustry." There was heavy rain, low stratified clouds 
driven along by the gale, and a high surf from the southward was 
thrown on the coast. The wind in the three days mentioned, veered 
round by S.S.E. to south and S.W. to N.W. On the 16th with the 
last wind there was much thunder and lightning, and a tremendous 
sea was breaking along the shore. 

There seems to be little doubt but that this was the 
same storm passing the island ; indeed it is recorded in our 
Register that *' a hurricane is supposed to be passing." 
The time which it took to travel from 80° to the neigh* 
bourhood of Mauritius agrees exceedingly well with that 
of the Rodriguez gale. 

Nor have we quite done with this hurricane. The Car- 
naiicy after having got out of the first encounter as already 
described, continued her voyage with moderate weather 
till the 21st February. On this day she was in lat. 26° S., 
long. 58° E«9 when she ran into a storm, with the wind at 
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N.W., and had the usual weather and sea. Her course 
being W. by N. in the course of the 22nd, she had the 
wind veering to S.W., and was under closed-reefed top- 
sails, thus, in our opinion, running across the north side of 
the same rotatory gale to which she had been exposed 
during its early and more rapid career. 

The ** Windsor's'* Storm op 1841. 

{No, 6 track on the chart.) 

On the 21st March, this ship got into a storm in lat. 11° 25' S., 
long. 89° 45' E. The wind was W.S.W. to S.S.W. as she advanced 
to the southward. '*It blew with great violence in hard squalls, 
attended by incessant rain and violent lightning.'' The topsails 
were on the caps, and the courses stowed. At 5h, 30m. a.m., " heavy 
squalls, loud claps of thunder.*' " Hove-to under close-reefed main- 
topsail and main-trysail. At 8h. a.m., moderating, and soon after 
almost calm. Noon, set the topsails. A light breeze, cloudy, and 
variable. At 4h. p.m. the gale recommenced, with lightning and 
thunder, at S.E., in two reefs in the topsail, but by midnight all sail 
stowed and the vessel hove-to." The bar. 29*63, symp. 29 19. 

On the 22nd, the same weather. Ship hove-to under close-reefed 
main-topsail and main-trysail. During twelve hours the wind was 
E.S.E., N.W., S.W., S.S.W., and S.E., but at noon the barometer 
was up to 2975, the symp. 29*48, and the weather improving. Lat. 
12° 32^ S., long. 89° 21' E. In the afternoon she commenced run- 
ning S.S.W. eight and nine miles an hour, and had the wind S.E. 
veering to E.S.E. 

On the 23rd, she got as far south as lat. 14° 46' S., long. 86° 26' E., 
and although the wind from S.E. was squally and stormy, the 
weather was getting much better. Bar. 29*85, symp 29*58. 

This has all the distinguishing points of a rotatory gale, 
but the vortex was either moving slowly or in an irregu- 
lar manner, as Colonel Reid thinks was the case in the 
Albion storm, else the winds have been incorrectly recorded 
in the log. The first supposition is very probable, and is 
supported by cases which will be brought forward further 
on in this inquiry. The rotating and progressive charac- 
ters are obvious enough. 

F 
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The Windstyr ran well to the southward, and carried a fine S.E. 
trade with her till the 2nd April, when, in lat. 26° S., and long. 58° 
E., the wind was found veering to E, by N. The bar. 30*00, symp. 
29-65, ther. 82°. 

On the 3rd April, continuing her course W, and W.S.W, she had 
the wind veering, in the twenty-four hours, from N.E. to N.N.E., 
north, and N.W. The barometer 29*90, sympiesometer 29 50. 
It blew a "heavy gale," accompanied by "thunder and lightning." 
There were " constant squalls and rain," and a huge high sea run- 
ning. The ship under close-reefed topsails. Lat. 26° 55' S., long. 
55° 57' E. 

On the following day, with the same weather, and a " heavy cou' 
f Vised swell" this ship was steering S.W. for a few hours, but after- 
wards N.N.W. and N.W. She had the wind W.N.W. west, W.S.W. 
and S.W. at noon, in lat 28° 39', long. b4P 29' E. The barometer at 
one time was down to 2976, the sympiesometer 29*66, and ther- 
mometer 76*'. The weather moderated towards the end of the twenty- 
four hours, and next day the gale was over. 

On this second occasion, we find, in the space of forty- 
eight hours, a ship, in running over a distance of 240 miles, 
about two points to the southward of west, has the wind 
gradually changing from N.E. to N.W. and S.W. through 
all the intermediate points, and the barometer falling in 
the same manner. After studying the Rodriguez storm, 
it leads to the inference, that, during the period in 
question, this ship was traversing the northern segment of 
a rotatory storm. 

K we also count the number of days that the hurricane 
just referred to, took to travel from 80° to 56° E. long., it 
will be found to correspond closely with the successive 
appearance of the Windsor* s storms of 1836 and 1838 in 
the same latitude. The state of the weather at Mauri- 
tius, about the beginning of April, was such as to create 
a suspicion that a hurricane was passing, and a very 
heavy swell from the southward was thrown on the coast 
for three days. May we not conclude that this was the 
same storm throughout ? If so, the early stages of pro- 
gression were rapid, and the latter, when beyond the 
tropic, so slow as to allow of the Windsor overtaking it. 
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The "Seringapatam's" Storm of 1842. 

{No, 7 track on the chart,) 

From this vessel's log we obtain information regarding 
another of those tempests first discovered about 10° S. and 
90° E., moving to the S.W. It is proposed to trace its 
appearance at different points along the ordinary tracks as 
laid down on the chart. 

On the 29th January, the Seringapatam encountered a severe gale 
in lat. 11° 48^ S., long. 81° 57' E. Although limited in space we will 
give the log, abbreviated of the unnecessary details. 

Extracts from the Log of the ship Seringapatam. 



Hour 


K. 


F. 


Coarses. 


Winds. 


Bar. 


Remarks. 












29th Januarv. 1842. 
A heavy gale, snip running 
under close-reefed topsails. 


P.M. 












I 






S.W. 


S.E. 


29-58 


9 








S.S.E 


Symp. 


Hardsqualls, constant rain. 


A* M. 












and a heavy sea. 


1 


1 




)) 


Variable 


29-48 


At midnight, hove-to. Ship 
labouring heavily, and 


5 


1 


4 


w.s.w. 


South. 


Bar. 


8 


1 


4 


W.N.W. 


S.W. 


29-63 


making much water. Con- 
fused sea at 7 a.m. Vivid 
lightning to N.W. 
Lat. 1 P 48' S., long. 81° 57' E. 












30th January. 


P.M. 












Very threatening, with in- 


1 


4 


4 


South. 


W.S.W. 




cessant heavy rain. 


2 


4 




S.S.W. 






Barometer falhng. 


4 


4 




S.W. 


South. 




Ship labouring excessively 


8 


1 




Hove-to. 






and shipping much water. 


A. M« 












At 6 A.M. set close-reefed fore 


1 


1 




West to 


North. 


29-45 


and main-topsails and tried 


4 


1 




S.W. 






to scud, but found she 


8 


6 




W.S.W. 


N.N.E. 


29-50 


shipped so much water that 


9 


8 










we were obliged to heave- 


10 


8 










to under close- reefed main 


11 


8 










topsail and main-trysail. 


12 






Hove-to. 






Lat. 12° 48' S., long. 81° TE. 


P.M. 












31st January. 




1 


4 


Hove to. 






A hard gale, with heavy 


1 






^ N.W. 


N.N.E. 


29-38 


squalls, and constant rain. 



F 2 
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Extracts from the Log of tlie Seringapatam {continued). 



Hour* 



A.M. 



K. 



F. Courses. 



N.W. 



Wind. 



Bar. 



29-60 



Remarks* 



1 



31st January — continued. 
Ship hove-to the whole 
24 hours, the gale blowing 
heavily and shipping much 
water. 

Six A.M. moderating. 

Lat. 13° \Qr S., long. 80° 45' E. 



S.W. 

160 miles 



P.M. 
A.M. 



SW.byW 
124 miles 



Northerly 



29-69 



S.W. 

78 miles 



North. 

N.N.W. 



E.N.E. 
Calm. 



1st February. 

Heavy squalls, raining hea- 
vily, and a confused sea 
running. 

Barometer rising slowly. 

Lat. 15° 8' S.,long. 78° 51' E. 



29-84 



29-94 



2nd February. 

Weather moderating. Lat- 
terly light winds, ship 
rolling heavily. 

Lat. 16° S., long. 77'' E. 



3rd February. 
Fine weather, but a con- 
fused sea. 
Lat. 16° S., long. 76° E. 



In this storm, evidently of a rotatory kind, the ship to 
whose log we refer, must have run in front of the vortex, 
having the wind S.S.E , and experienced the usual calm of 
a few hours, followed by the tempest from another quarter 
with all its former violence. While lying- to, the vor- 
tex passed over her, and the wind veered from S.S.E. to 
S , S.W., west, N.W., and ended at north. On the 3rd, 
when the barometer was rising, she commenced to run 
directly after the storm, but again found the weather so bad 
as to compel her to heave-to, and the mercury descended 
from 29-50 to 29-38. She then lies-to for twenty- 
four hours, and it is moderating. The next three days 
she runs after the storm, but gradually drops behind it, 
and the weather becomes fine ; yet the heavy swell left by 
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the gale is still felt. Every fact in this case is recon- 
cilable with a moving vortex near which the maximum 
depression of the mercurial column existed. The diurnal 
advance of the storm was such as to leave the Seringapatam 
behind^ even at the rate she was sailing. 

In accordance with the laws which direct revolving 
gales along certain paths, there are strong indications of 
this one having embraced the island of Mauritius in one of 
its sides while passing to the S.W. 

At Mauritius, on the 1st, 2nd, and 3rd February, when the Serin- 
gapatam had N.N.W. and north winds, it was blowing from S.E., 
** fine cool trades, with a clear sky and beautiful sunsets/' On the 
5th and 6th, the wind was S.W., N.W., and west, light calms and 
oppressive. Barometer 29*80 to 29 90. 

On the 7th, 8th, and 9th, the weather was " wild, unsettled, and 
sultry, and the atmosphere dark, cloudy, and wet." " Heavy rain** 
and a "great deal of thunder,** with the wind at south to S.W., 
blowing fresh and in squalls. Barometer at 29 70. A high sea 
breaking on the coast. 

On the 10th, the wind S.W. to N.W., accompanied by " much 
rain and thunder. A heavy swell from south/* Barometer 29*60. 

On the 11th, the same weather, and wind N.W., "squally,** and 
the high surf along the coast. Barometer 29*80. From this time, 
however, it began to improve, and in two days more the weather was 
settled. 

On this occasion, we believe, that the state of the baro- 
meter, and other circumstances, created a suspicion at 
Port Louis that a hurricane was approaching, and every 
preparation was made for it by the shipping in the 
harbour. 

But to return to the Seringapatam, It appears by the log of this 
ship that she had fine weather from the position in which we left 
her, as far as lat. 25° 26' S., long. 58° 1' E., where she found the 
trade wind veering to N.N.E., north and N.E., and encountered a 
strong S.W. swell. 

Next day, 12th February, the wind was E.N.E. to N.N.W., with 
thick hazy atmosphere, and a sultry oppressive feeling. It was 
squally and blowing strong. Lat. 25° 26' S., long. 56° 34'. 
• On the 13th, the wind N.E., north, and N.W. A strong gale. 
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" hard squalls, constant heavy rain," and much " vivid lightning 
and thunder." The vessel was under close-reefed topsails, and had 
some canvass carried away. Lat. 27*^ 5' S., long. 53° 31' E. Course 
203 miles west. 

On the I4th, the wind still veering to S.W. and S.S.W. In the 
space of the twenty-four hours the course was N.W. 124 miles. The 
weather was found to he getting much hetter, and the reefs were let 
out of the topsails. Lat. 27° 5', long. 5F 23' E. " A confused 
swell." 

Here again is a vessel, about fourteen days after en- 
countering a storm, at one part of the hurricane track, 
getting into the north side of the same gale near its 
termination, and where there is reason to suppose that its 
progressive motion is exceedingly slow. This ship steered 
a course nearly true west for 330 miles, the wind changing 
in forty-eight hours from N.E. to N.W. and S.W., gra- 
dually increasing to a gale near the middle of the space 
which she traversed, and then moderating as she ran 
N.W. (nearly W.N.W.) Her course would intersect the 
northern side of the stormy circle. 

The ^« Slam's" Storm op 1844. 

{No, 8 track on the chart.) 

When these pages were sent to press, the storm en- 
countered by the Prince of Wales* was traced out 
from the log-book of this vessel alone, but, through 
the kindness of Sir John Marshall, extracts from the 
log of the ship Siam, in the same hurricane, have been 
placed at our disposal, which enable us to throw some 
additional light on the subject. The case of the former 
was adduced as a proof of vortical storms being often 
encountered by vessels when leaving the N.W, monsoon, 
in running south to get into the S.E. trade. By the in- 
formation just received, it will be seen that the Siam was 
sailing through the trade-wind to the northward, and ad- 

* One of the splendid new ships belonging to Messrs. Green & Co. 
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vancing, almost on the same meridian, to meet the Prince 
of Wales; both, in accordance with what has been ad- 
vanced in the following pages, finding the weather increas- 
ing to a tempestuous degree as they approached the con- 
tiguous borders of these two great winds. But besides this, 
the Siams log is especially interesting, because it is the 
only one which we have been able to obtain of a vessel, on 
her way to India, meeting in with a hurricane. So very 
late has this new matter been obtained, that the central 
track of the storm, as calculated from the Prince of Wales*s 
log alone, cannot be altered on the chart, but this is of no 
importance, as it does not affect the direction of the storm's 
progress, merely leading us to suppose that the diameter 
was somewhat greater, and the focus rather more to the 
southward, than appeared to be the case by the inspection 
of one log, unaccompanied by barometrical observations. 

On the 27th Marchy 1844. — The ship Prince of Wales was in lat. 
9° S' S., long. 84*" 28' E., with a S.W. and southerly gale, blowing 
strong and " in squalls," accompanied by very heavy rain. She was 
running as much to the southward as the wind would permit. 

On the Qdth March, — The same vessel had a westerly wind, blowing 
" a strong gale, with gloomy unsettled weather, much rain, and a 
tremendous head sea,'* causing the ship to pitch bows under. "Was 
steering S.S.W., and under double-reefed topsails. Lat. 12° 4' S., 
long. 84° 46' E. 

On this day, the Siam had an east wind, " strong breezes and fine,'* 
but " increasing and cloudy/' Taking in studding sails. At noon, 
in lat. 23° 2' S., long. 84° E. Barometer, 29 95. Sympiesometer, 
2978. 

didth il/arcA.— The Prince of Wales found the gale increasing, 
with the wind veering to N.W. Had three reefs in the topsails, the 
royal and mizen top-gallant masts sent down. At 4 p.m., hove-to 
under close-reefed main-topsail, and had " heavy squalls with rain 
at the time." At 1 1 p.m., re-commenced running S. W., but by 4 
A.M. was again obliged to heave-to. "A heavy confused swell, the 
ship labouring and shipping a great deal of water." At 9 a.m. was 
again scudding S.W., and at noon was in lat. 13° 8' S., long, 
83° 57' E. 

The Siam had been steering N. ^ E. during the twenty-four hours, 



72 STORMS OF THE INDIAN OCEAN 

with a strong and increasing wind at ecist. She gradually began to 
feel a " heavy cross sea," and the ship was " labouring much," had 
the " breeze freshening," and was taking in canvass, so that by noon 
there were two reefs in the topsails. Lat. 19° 51', long. 83° 36', 
almost due south of the Prince of Wales, and only about 400 miles 
apart. The barometer 29*70, sympiesometer 29*56. 

On the 315/ il/arcA.— The Prince of fVales continued running 
S.W. before the gale nearly all day, till 8 a.m., when its increasing 
violence compelled her to heave-to for the third time, with the wind 
veering from N.W, to N.N.W and north. A confused sea was run- 
ning, and the vessel labouring very heavily. At noon, in lat. 
14 57 S., long. 82° 13' E., this ship was evidently near the borders 
of the monsoon ; and from the Siam we shall find that she also had 
the weather increasing to a tempest near the opposite limit of the 
trade- wind. 

During the same twenty-four hours, the Siam was steering 
N. by E., at the rate of seven and eight miles an hour, and the dis- 
tance run, as per log, amounted to 171 miles, by which we calculate 
that her position at noon was about lat. 17° S., and, owing to mag- 
netic variation and a little lee- way, in long. 83° W. It would seem that 
she was on the south side of the vortex, while the Prince of Wales 
was opposite, and only 120 miles off, with the focus between them. 
While traversing the distance mentioned, the violence of the wind 
and sea were regularly increasing, and brought her under close- 
reefed topsails. It is called a '* strong gale and a tremendous sea." 
The wind was " east to E.S.E." the whole time. Barometer 29*10, 
sympiesometer 28*90, thermometer 82°. 

On the \st April — The Siam, continued running E. by N. for 20 
miles more, when the weather became so terrific that she was hove- 
to, and must have been about lat. 16° 40' S., with the wind at E.S.E. 
It is important to know this, as for the next forty-eight hours all 
knowledge of the winds or courses are wanting. The state of the 
weather, however, may be gathered from the following literal ex- 
tracts from her log for this day. " At 5 p.m. blowing a complete 
hurricane, the sea making a breach over the ship. At 8 p.m., ship- 
ping tremendous seas over all, which took the long-boat over 'the 
side, and galley and everything off the deck. At 9-10 p.m. shipped 
a tremendous sea, which stove in the front of the poop-cabins, washed 
away the quarter-boats, binnacle, skylights, and two seamen. At 
10 p.m. the fore-topmast was blown away, the fore-topsail-yard and 
fore-yard came down on deck. Finding the lower deck half full of 
water, and everything below adrift and washing about, and so much 
water on deck that the hands could not stop at the pumps, cut away 
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the main-mast to save the ship ; and the mizen-mast went after it. 
Still blowing with tremendous fury ; the ship was some time before 
she righted, and, having no binnacle, could not tell how she was 
going, or which way the wind was. At midnight, wind more mode- 
rate, but the sea making a complete breach over the ship. All hands 
lashed to the pumps. — a.m., the weather moderating, but a heavy 
sea running, and the ship labouring and rolling. Sun obscure.'* 

On this day, the Prince of Wales lay-to till 5 p.m., when she 
again bore up, and steered so much to the southward as only to make 
13 miles of westing, and at noon was in lat. 16° S., long. 82° E., with 
the wind at N.E. and weather more moderate. 

On the 2nd April,— The Siam was behind the gale, and at noon 
found herself in lat. 18° 24' S., long. 83° 46' E. A light wind at 
S.S.W., and fine weather but cloudy. A heavy S.W. swell continued. 

The Prince of Wales was in lat. 16° 44' S., long. 81° 5'E., almost 
calm, or a slight S.E. breeze, and a " long swell from S.W." 

In this hurricane the vortex would appear to have been 
moving to the S.W., in the interval between the two ad- 
verse winds. The Prince of Wales encounters it on the 
equatorial side, and, by following it, has the gale lasting 
from the 27th March till the 1st April, with the wind 
veering from south by west, to N.W. and N.E. Three 
times she attempted to scud S.W. in the wake of the vortex, 
and was as often compelled to lie- to. On the 31st it is 
termed a "moderate gale," but after running S.W, for 
eight hours, the violence was such as to oblige her to heave- 
to. When her course was changed to south, and conse- 
quently diverging from the path of the storm, the weather 
was found to be better. In fact, by being behind the 
vortex, every time that she lay-to was marked by an im- 
provement in the weather. 

. Now, with the Sianiy nearly in front of the vortex, and 
running N. by E., almost directly to meet it, the conse- 
quences of heaving-to were very different; for, by this 
proceeding, the whole fury of the tempest passed over or 
very near her. It is also remarkable that this ship had the 
violence of the hurricane over in forty-eight hours, owing, 
no doubt, to her course being in a contrary direction to 
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that of its progression. Although, for reasons given in the 
log, it was impossible to ascertain the veering of the wind 
and, movements of the Sianiy yet, from the information de- 
rived from the Prince of Wales of the course of the vor- 
tex, we may infer that it passed between these two ships 
on the 31st, and, in conformity with other storms, was mov- 
ing nearly S.W. The last wind mentioned in the Siarns 
log on getting into the vortex is E.S.E., showing that she 
was almost in front of it, and most probably this veered by 
N.E. to N.W. That she experienced such winds is ob- 
vious from the fact of her having been carried 130 or 140 
miles to the southward, between the 31st March and 2nd 
April, and this is rendered still more probable by the north 
and N.E. winds, which prevailed near the Prince of Wales^s 
position* 

Storms of 1843. 

Under this head, it is intended to trace a rapid suc- 
cession of "stormy gyrations" which occurred in the 
South Indian ocean during the period of the year peculiar 
to such commotions. The subject is one of great interest, 
as it tends to exhibit the condition of the atmospheric 
currents before and after the Rodriguez hurricane of this 
year. The season in question appears to have been pro- 
lific in tempests. It is true, some of these, as far as our 
knowledge extends, seem not to have been remarkable 
for extreme violence, or rather were not followed by those 
calamities which force them more strongly on our notice. 
But their relative position to each other, as to season 
and locality, gives them importance. 

There are certain localities in the Indian Ocean south 
of the equator in which, during the solstitial season, causes 
seem to exist, almost of a permanent nature, which keep 
up al continued turbulence of the atmospheric current 
near the inner border of the S.E. trade wind, and adjacent 
limits of the westerly monsoon. In fact, that masses of air 
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of a greater or less extent acquire a vortical motion of 
different degrees of violence, but all tending to drift to the 
south-westward, and so closely following one another as 
never to leave a long interval of equable weather or steady 
winds. In looking over a Meteorological Journal, kept at 
Port Louis, in Mauritius, from Nov. 1842 to May 1843, it 
is very observable that the winds passed through a series of 
almost regular changes, each of which nearly described a 
complete circuit in from ten to twelve or fifteen days ; and 
this is even more remarkable from the prevalence of south- 
east and southerly breezes, varying only a few points during 
the rest of the year. The same tendency to gyrations of the 
winds exists during every summer and autumn, and the year 
1843 is only referred to as an example. After calms or 
light winds, with occasional thunder etorms from N. W., the 
trade-wind set in with a force increasing to a tempestuous 
degree, and gradually veered to N.E., north, and N.W., in 
one direction, or by south to S.W. and N. W. in the other ; 
the latter mode of revolution being by far the more com- 
mon. In both cases, a little before the wind began to blow 
from the westward, heavy rain, and occasional thunder, 
were the ordinary precursors of the change. If we admit 
that a succession of vortices like that of the Rodriguez 
gale, were following one another, it would at once explain 
the veering of the wind, and state of the bcirometer. 

At Mauritius, on the 16th and 17th January, it blew a strong gale 
from S.E., with a rapid scud overhead and a heavy fall of rain. The 
barometer fell from 30 to 29'88. On the 18th the gale increased, 
with all the appearance of a hurricane coming on. The wind was 
veering from S.E. to S.S.E. At 10 p.m. the barometer was 2974, 
At 2 A.M. on the 19th it was 29 60; at 6 a.m., 29*44; at 8 a.m. 
29*65 ; at noon, 29*80, and continuing to rise. During the night 
the wind, blowing violently in heavy gusts, doing some injury to trees 
and buildings, and was accompanied by much rain, veered gradually 
to south, S.W., west, and was N.W. next morning, and continued 
strong during the greater part of the day. The ships in harbour 
were all prepared for a hurricane. Nor can any one doubt that this 
was the margin of a revolving storm impinging upon the island, 
while the focus was passing 100*or 150 miles to the eastward. 
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The "Madagascar's" Storm, 1843. 

{No. 9 track on the chart.) 

On the 26th February, in lat. 9° 26' S , long. 83° 28' E., the 
Earl of Harduncke, got entangled in a gale at south to S.E., 
accompanied by " severe squalls, constant rain, vivid lightning, and 
a heavy cross sea," and was under close-reefed topsails. She had the 
same weather till the 28th, when, in lat. 11° 48' S., long. 80° 20' E., as 
she ran to the southward it began to get better, and merely felt the 
confused swell which is thrown for many hundred miles on both 
sides of the path of a hurricane. 

On the 27th February, the Madagascar, nearly in the same lati- 
tude and longitude as the Earl of Harduncke, had similar weather 
and a ** heavy confused swell. 

On the 28th February, the same ship was in lat. 14° 13' S., long. 
79° 35' E , the wind at S.S.E., the barometer 29-80. A heavy S.W. 
swell was felt, causing tfce vessel to " roll, labour, and ship seas." 
She was under double-reefed topsails. It is a curious coincidence 
that on this day, and nearly in the same latitude, the Magnasha, in 
long. 115° E., was involved in a most severe hurricane (see page 118). 

This storm seems to have passed Mauritius, where it blew a fresh 
gale at S.E. from the 1st to 4th March, and the barometer fell to 
29-80j the wind changing to N.E. and N.W. on the night of the 
4th and morning of the 5th, and it was '* tempestuous," accompanied 
by much rain. The wind continued at N.W., west, and S.W. for 
four days, when the atmosphere became clear. 

On the 1st March, the Madagascar was in lat. 16° 56', long. 76° 47', 
the wind S.E., and barometer 30. On 8th March, when in lat. 
29° 27' S., long. 52° E., the Madagascar again encountered a ** heavy 
cross sea," a strong gale veering from N.E. to N.W., S.W., and west. 
The barometer fell to 29 80. The weather threatening and attended 
by vivid lightning and thunder. The ship was under reefed top- 
sails. Next day the wind was south, and barometer 30. 

If this was a moving vortex, and pursued the same 

track as that v^hich the Rodriguez storm did a month after- 

Mrards, we can understand how the Madagascar^ after being 

in front of it in lat. 11° S., long. 80° E., was enabled, like 

the Earl of Hardwicke^ to keep out of its way by running 

to the southward. On the 28th, she again felt its proximity. 

It most likely passed her to the west, from the indications 

at Mauritius, and afterwards by its slow progress to the 

south-west, she overtook it. 
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The "Vernon's" Storm, 1843. 
{No. 10 track on the chart.) 

It is remarkable to find that, while there is evidence of 
one gale of a progressive and vortical character exhausting 
itself near the termination of the common track, we discover 
another appearing at the N.£. end of the same route. 

On the 2nd March, the Femon, in lat. 8° 43' S., long. 87° 23' E., 
had the wind west to S.W., blowing a gale, '* squally, with heavy 
constant rain, and threatening appearance of the weather." Three 
reefs in the topsails. Barometer 29*90, sympiesometer 29'60. Next 
day's log indicates better weather. 

On the 4th, still in the westerly monsoon, the wind blowing in 
squalls, and a heavy swell from S.W. lat. 9° 42' S., long. 86° 33' E. 
On the 5th, found the wind veering to N.E. : constant rain and 
high sea. Barometer 29*80, sympiesometer 29*48, both falling. 
Lat. 11° 2' S., long. 86° 21' E. 









Extracts from 


the Log of the Vernon. 


Hour. 
A.M. 


K. 


p. 


Course. 


Winds. 


Bar. 


Remarks. 








March 6th. 1843. 


2 


8 


4 


S.W. 


N.E. 


29*48 


A strong gale ; squally with 
vivid lightning and heavy 
rain. Thick cloudy weather. 














4 


8 


4 


tt 


tt 
















Main-topsail close-reefed. 


6 


8 


4 


» 


South 




Sent down royal and top-gallant 
yards, and housed the top- 


8 


1 




West 


S.W. 




gallant masts. Hatches bat- 
tened down. 5 A.M., wind 


10 


2 




North 


West 




round to south. Hove-to 
under main trysail. 


12 


1 




tf 


» 


29*80 


P.M. Strong gales. A tre- 
mendous high sea. Ship 
rolling heavily and taking in 


P.M. 










Symp. 


1 






S.W. 


N.W. 


29-53 














water over all. Afternoon, it 








hove to 






began to moderate. 














Lat. 12° 26' S., long. 84° 51'. 



Next day, the 7th, was more moderate, but the weather still thick, 
and it was raining a great deal. Occasional heavy squalls, and the 
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sea running high and cross* Wind N.W. to north, and N.E. Lat. 
13° 44' S., long. 82° 26' E. 
On the 8th, fine weather, and wind at S.S.E. 

This has all the features of a rotatory gale moving to 
S. W., and occurring on the borders of the two great winds. 
The Vernon^ while running on the 6th, evidently crossed 
in front of the vortex, with the wind from N.E., to south ; 
and then lying-to with her head in the proper direction, to 
westward and northward, she soon dropped round its N.W. 
side. Three weeks after this, the Rodriguez hurricane was 
commencing in the very same place. 

At Port Louis, from 8th to 12th March, a fine S.E. trade was 
blowing. From the 13th to 15th it increased to a strong hreeze, and 
began veering to E.N.E., then to S.E. and south. On the 16th it 
was a heavy gale, with much rain, from S.W., veering to N.W., and 
continued so for a day or two. The barometer down to 29*70. The 
situation of Port Louis, at the leeward side of the island, is not 
favourable for observing the state of the sea when storms are near it, 
unless, which is very rare, they pass to the westward. Was this the 
Vernon storm impinging on the island P It looks like it, and the 
time which it must have taken to travel from 80° E. to the neigh- 
bourhood of the Mauritius corresponds with the rate of progression 
of other storms. 

About the same time that the Rodriguez storm, the next 
in succession during 1843, but already given, was closing 
its career beyond the tropic, a disturbance of the winds not 
very dissimilar appears to have existed about lat. 9^ or 
10° S, and long. 90° E. 

The "Hannah's" Storm, 1843. 
{No. 1 1 track on the chart.) 

When in lat. 9° 41' S., long. 86° 48' E., on the 12th April, the Wind- 
sor encountered a fresh gale at S.E., with a ** long southerly swell 
causing her to pitch heavily. There were heavy squalls and con- 
stant rain. She was under low canvass and steering S.W." 

It would appear that on this occasion the Windsor was in the front 
of a progressive circular storm, ^&five days after the Wcdmer Castle^ 
in almost the same situation, lat. 9° S. and long. 84° E. had the wind 
at N.W. to N.E., moderate and fine, and most probably arrived just 
as the storm was over. 
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On the 13th April the Windsor, in lat. 11° 45', long. 84° 9' E., had 
the same wind, S.E. " Squalls in quick succession, accompanied by 
gloomy weather, heavy rain, and a long swell/' 

The same ship had almost similar wind and weather to the 16th 
April, when, in lat. 18° 30', long. 75° 55', the wind was at east and 
E.S.E. ; squally, with rain. 

On the same day the Hannah, a little more to the northward, 
experienced fresh gales at S.E., and a heavy swell. Lat. 11° S., 
long. 78°. 

On the 17th the Hannah, although steering S.W. by S. 130 miles 
in twenty-four hours, had the gale S.E., increasing, till it was almost 
a hurricane, with a tremendous high cross sea. Lat. 13° S., long. 
77° E. Bar. 29-78. The Windsor had it more moderate, at E.S.E. ; 
and the Walmer Castle, lat. 9° S., long. 84° E., had a N.W. and N.E. 
wind and fine weather. 

The Hannah had the same weather and wind as she ran S.W. till 
the 19th. When in lat. 14° S., long. 71° 46' E. it moderated. 

In connexion with this gale we may mention the state of the at- 
mosphere at Mauritius. After the N.W. winds which followed the 
Rodriguez storm had subsided at Port Louis, the S.E. trade resumed 
its sway, and blew with great steadiness from 14th to 18th April, 
when it began to increase in violence, accompanied by "squalls, 
rain, and low stratified clouds ; and a hurricane was feared." On the 
20th, the wind veered to S.S.E. and south, with a good deal of 
thunder and lightning accompanying it. On the same day, the 
Windsor, in lat. 24° 34' S., long. 63° 21' E., had an E.S.E. wind, and 
thick weather. 

On the 21st, at Port Louis, the wind was round to S.W. and N.W., 
and continued so till the 23rd. The barometer only fell 20°. 

The Windsor, on the same day, in lat. 25° S., long. 60° E. had the 
wind south ; " a gale, drizzling rain, and squally.*' 

The Walmer Castle, on 30th April, was in lat. 26° 28' S., long. 56° 
50^ E., when she again got into a severe storm, and was under close 
reefed topsails, with the wind N.E., veering to N. and N.W., at- 
tended by "rain, lightning, and heavy squalls. A high N.W. 
swell." 

On 1st May she carried the same kind of weather to lat. 26° 30', 
long. 55° 38' E., but the wind changed from N.W. to S.W. 

On the 2nd, in lat. 26° S., long. 54° E., it was a moderate south 
wind, but a heavy westerly swell remained. 

These coinciding circumstances, supported by analogy, 
are almost conclusive with regard to this having been a 
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regular progressive whirlwind, like the Rodriguez storm, 
and its movement so tardy as to enable the Walmer Castle 
to come up with it in 26° S. The Hannah and Windsor, 
when involved in it to the N.E. of Rodriguez, by keeping 
well south, got out of it, in the same manner as the Blanche 
and Sea Queen, but did not again come up with it. 

The "Artemise's" Storm, 1843. 

{No. 12 track on the chart,) 

At the very moment when a storm was blowing near 
Mauritius, another, and by its effects a more violent one, 
was raging off Java Head at the very easternmost extremity 
of what seems to be their ordinary track. We regret that 
the details are exceedingly incomplete, and being col- 
lected from a single ship, they are not of any importance 
in affording data to trace out the path and rate of progres- 
sion of the vortex with any precision. Nevertheless, they 
furnish ample evidence of the rotatory character of the 
gale, its violence, and the situation where it took place. 

The information regarding this hurricane is derived from the log 
of the Swedish bark Artemise^ which put into Port Louis about the 
time we were leaving it. It was even with difficulty that we could 
obtain as much of the log as that which is given below. The 
extracts are translations from the Swedish language by Captain 
Sfunggeren, in command of the vessel. 

Extracts from the Log of the Artemise. 



Hour. 
A.M. 


K. 


p. 


Course. 


wind. 


Bar. 


Remarks. 










24th April, 1843. 


1 


8 


4 




N.E. 


30-44 


Strong. Double-reefed top- 


2 


7 










sails. 


3 


7 


4 










4 


7 


4 








Thick, dark, gloomy weather. 


5 


4 












6 


I 


4 






Lay-to under main-topsail,close- 


9 




Hove-to. 


SW.byW 


30-33 


reefed. 


12 






N.W. 




30-20 


Under bare poles. Ship's head 


P.M. 












North. 


9 










29-98 


Thick dark atmosphere. 


12 










29-78- 


Lat. 10 S., long. 108 E. 
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On the subsequent days the log contains the following brief 
remarks : — 

25th ApriL—At 2 p. m., wind shifted from N.E. to S.W., a small 
squall at the time. About midnight a hard squall ; the wind then 
shifted to N.E. and E.N.E.,— ship lying on her beam-ends, a.m., 
ditto wind and weather. Bar. 27.30 at midnight, and 27.40 at 
9 a.m. 

On the 26th. — Blowing very hard — a regular hurricane, with thick 
dark atmosphere. Ship's head to the westward, driving S.W. At 
4 A. M., wind shifted to the south. At 5, all three topmasts went 
with the head of the mainmast. Foreyard went overboard. 
Bar. 27.80. 

27th. — At 1 p. M., the wind again shifted round by the southward 
to the eastward, blowing hard with a heavy high sea. Ship labour- 
ing hard. Bar. 29.20, a. m., the wind a little more moderate, and 
continued decreasing. The bar. 30.4. — Clearing the wreck. 

The above notes are very imperfect, and give a confused 
idea of the ship's position, and the veering of the wind ; 
but they clearly show that the latter was round to every 
point of the compass. As the ship seems to have been 
hove-to on the 24th, and remained near the vortex so 
long, it would lead to the supposition that the latter was 
almost stationary, or whirling about without any decided 
course ; but it is not improbable that the vessel was 
running before the wind, and consequently thus exposed 
herself to so many changes in the direction of the storm. 
We are led to this conclusion from the fact of the tempest 
beginning to abate immediately after the topmasts were 
carried away, and she could not run. This is a circum- 
stance so common to other vessels, and followed by the 
same consequences, that we must attach some importance 
to it. Had our stay been longer at Mauritius, we should 
have taken pains to get some more complete account in 
this, as in other cases. Such, however, as the facts are, 
they are worthy of notice in pointing out a situation where 
severe hurricanes may be met in with. 

Two other equally severe tempests, near the N.W, 

G 
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coast of New Holland, belong to 1843, but will be men- 
tioned further on. 



The storms already referred to are those that have been 
experienced near to what may be considered as their source, 
the space intervening between the westerly monsoon and 
S.E. trade, and subsequently assumed a progressive mo- 
tion to the W.S.W. and S.W., passing near Mauritius and 
Rodriguez. We may now direct attention to such as have 
been felt at other points along their common track across 
the Indian Ocean. 

The ^' Culloden's" Storm of 1808.* 

(Nb» 13 track on the chart) 

The details of this disastrous gale are so fully given by 
Colonel Reid, that but for one or two points it would be 
unnecessary to advert to it now, except as a concurrent 
proof of the general character which distinguishes rotatory 
gales in the neighbourhood of the Mauritius. 

As in the case of the Rodriguez storm, the Culloden and her con- 
voy first perceived signs of the coming tempest as far to the N.E. of 
Rodriguez as lat. 18° S., long. 79° E., and on the 8th March appear 
to have been sailing on the southern edge of the circle. It was not 
till six days after, when about lat. 22° S., and long. 62° E., that they 
got entangled in the more severe part of the gale. On the 14th, in 
lat. 22° 54' S., long. 62° 14' E., the Culloden must have had the vortex 
to the N.E. of her. 

On the 15th, there appears to be some mistake in the latitude of 
the Culloden, which is put down 22° 54', the same to a mile as on th^ 
previous day. Now it appears by her log, that from noon on the 
14th to the same period on the 15th, she ran about 188 miles 
W. by S., and a part of the time W.S.W., which, with upwards of 
one point of westerly variation, would give the true course W.S.W., 
at least ; consequently, her position must have been much more to the 
southward and less to the westward, than that laid down on the 

♦ " Law of Storms," by Colonel Reid. 
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Chart No. 8.* This is a discrepancy of some importance in the 
present case, because the CullodeTCs log, and her true place on the 
15th, are the only means of fixing the apparent position of the 
vortex, and the direction of its progress, both before and after, as 
well as on this day. 

On the 16th, in lat. 26° 6' S., long. 56° 37' E., the CuUoden was 
lying-to, with the storm blowing E. by N. to N.E., showing that its 
centre was passing to the N.W. and west of her. The winds and 
position of the Huddart, Nereide, and Terpsichore, satisfactorily 
prove this. 

On the 17th, the CuUoden had run to the S.W., and was in lat. 
26° 53', long. 54°42'E., again "lying-to" near the vortex with the 
wind veering N.N.E., north, N.W., W.N.W., still showing its course 
unchanged, and proceeding S.W. by S., or S.S.W. The Huddart, in 
lat. 25° 34' S., long. 60 E., had the gale N.N.E. to N.N.W., and next 
day N.W. The Northumberland, in lat. 26° S., long. 57° 26' E., had 
a N.E. to N.N.W. wind, and N.W. next day. All these agree in 
proving the centre of the gale to have been S.W. of them. 

It is inferred by Colonel Reid that on this and the sub- 
sequent day this storm suddenly recurved, and drifted off 
to the S.E. Much as we regret to differ with the able 
author of the " Law of Storms," we cannot help thinking 
that this recurvation of the CuUoden storm is not made out 
in a decisive manner. The only evidence adduced in 
support of this opinion is the circumstance of the Race- 
horse, 600 miles to the S.E. of the place where the vortex 
is clearly ascertained to have been on the 17th, encounter- 
ing stormy weather of a rotatory kind on the 18th. As 
the fact of the Mauritius storms turning to the S.E. is a 
point of much practical importance, it is one that merits 
the closest inquiry. 

Had the vortex moved from its position on the 17th to 
that of the Racehorse on the 18th, it must have passed 
almost directly over the Nereide a second time. But 
it appears that this vessel in lat. 26° 46', long. 68° 16', 
had "moderate and cloudy weather" from the 17th p.m. 
to 18th, and was repairing damages. The Northumber- 
land and others, in lat. 25° 45' S., long. 56° 44' E., had 

* Law of Storms. 
G 2 
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N.W. winds on the 18th. Now, on the 17th, when the 
centre of the hurricane was about laL 27° S., long 56° E., 
the Eacehorse was in lat. 33° 44' S., long. 62° 30' K, with 
light winds from east to south. If, therefore, the gale 
which she felt on the 18th was the same as that of the 
CuUoden fleet, the centre must have been transported 
600 miles in twenty-four hours, a rate of progression 
nearly three times greater than that of other storms in the 
Indian ocean during their most rapid motions. In every 
case which has been examined, the diurnal advance of 
the vortex seems to be very slow near the tropics. In the 
present instance, its progression was so tardy that vessels, 
when scudding, overtook it, as in the Rodriguez and other 
hurricanes. 

The gale which the Racehorse experienced on the 18 th 
has more the appearance of having come from N.E. than 
from N.W., that is, if the direction of its rotation was con-» 
formable to all others in the southern tropic. Thus 
the winds, on the 18th and 19th, were south, S.S.E., S.E. 
by S., E. by S., E.N.E., ending in a moderate breeze 
when she was in lat. 31° 26' S., long. 62° 48' E. Had the 
storm come from the place it was in on the 17th, it must 
have begun at N.E. and ended at S.W. Besides, as in 
other cases, a single ship is hardly sufficient to trace 
a rotatory gale without other concurring circumstances. 
Of course we are not prepared to say that hurricanes in 
the South Indian Ocean do not turn to the S.E., but 
merely suspend our opinion till some more decided proofs 
are obtained. Vessels coming to the Mauritius from the 
Cape usually run down their easting in lat. 32° and 34° S., 
and when in the meridian of 60° E., they steer due north, 
consequently, if hurricanes recurved in the direction sup- 
posed by Colonel Reid, there would be a double risk of 
their encountering them. On the contrary, it is well 
known that although experiencing the usual gales in 
south latitudes, they very rarely meet with a hurricane. 
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Theory, and the analogy of West India storms^ ren- 
der it probable that they may occasionally turn to the 
S.E., but as hitherto it has been found that all distinct 
traces of their course are lost at the ordinary limit of the 
trade wind in lat. 28° and 30° S., it would seem that 
beyond this they no longer preserve their specific action. 
On the breaking up of such a vast whirlwind, stormy 
commotions of the atmosphere around its termination must 
be expected. The course of the Culloden storm might 
easily be explained by the diagrams of that of Rodriguez, 
so very nearly do all great hurricanes follow one another. 

The ** Blenheim's" Storm of 1807.* 
{No. 14 track on the chart,) 

The account of this gale, in the "Law of Storms," 
although confined to the information derived from the log 
of one vessel, is very interesting and instructive. The 
course which it seems to have pursued is nearly that of the 
Rodriguez and Culloden storms when near Mauritius, but a 
little to the eastward of the former by 40 or 50 miles. So 
little difference, however, except from anachronism, exists, 
that the diagrams given in the explanation of one are 
almost equally applicable to the other. The Harrier began 
to feel the gale several hundred miles to the N.E. of Ro* 
driguez, with a wind veering to N.E., at all times a sus* 
picious sign in that neighbourhood. Judging from the 
relative position of the vortex to the Harrier on the 1st and 
2nd February, its progression does not appear to have 
been much more than 100 or 120 miles a day, nearly that 
of other storms in the same latitude, and this is confirmed 
by the fact of the ship in question having been able to scud 
with the wind N.E. parallel to its course, and even get in 
front of and cross its path, without being overtaken by it. 

On the night of the 1st she seems to have run N.N.W.. 
for 50 miles, almost directly to meet the approaching^ 
focus, and, as might be expected, found the "gale ia- 

* See '^ Law of Storms," by Colonel Reid* 



86 STORMS IN THE INDIAN OCEAN 

creased to a hurricane." In the course of the 2nd 
February, the Harrier^ with the wind veering S.S.E. to 
S.E., south, W.S.W. and west, kept before the gale to the 
north-west and north, by which she soon got clear of the 
more violent part of it This brig, like the Robin Gray 
in the Rodriguez hurricane, "kept right before it," and 
scudded round the storm. 

The Blenheim^ 74, and Java frigate, foundered on this 
occasion, and aiFord a striking example of how little the 
size, or perhaps even management of a vessel, has to do in 
influencing her fate, when once within the overwhelming 
force of a vortical tempest. 

The "Neptune's" Storm of 1834,* 
{No, 15 tra^k on the chart) 

Is almost similar in every particular to the Rodriguez^ Blenheinif and 
Culloden hurricanes. The Neptuncy in long. 68<» 20' E., lat. 22° 30' 
S., first began to feel a N.W. swell, and the breeze getting fresh 
from N.N.E. to north, and the barometer 29.80. From these facts, 
we should calculate the vortex to have been about 250 miles to the 
N.W., perhaps about lat. 21°, long. 64° 20' E. 

The Neptujie was steering W. i S., and supposing the storm 
moving S.W., she was approximating to it in the same way as the 
Katherine Stewart Forbes, in the first storm given in this volume. 
On the Ist February, in lat. 23° 36', long. 66° 23' E., the wind was 
E.N.E., and rapidly increasing. 

On the 2nd February, she ran to the westward 138 miles, till com- 
pelled to heave-to about lat. 24° S., long. 63° 10' E. Here, with the 
gale at E.N.E., she lay till the vortex passed over her, and carried 
away her topmasts, &c. On the 3rd, in the middle of the storm, " at 2 
P.M. it suddenly abated, and soon fell calm, with a dark dismal 
appearance and constant rain,'' and at 8 p.m. it recommenced from 
the west, and " blew hard." Barometer 29.10. 

The wind in the log is put down E.N.E. the whole 
time, and shows her position in reference to the centre to 
have bee*n nearly the same as that of the Rambler in the 
Rodriguez gale. This ship, by being twenty-four hours 
near the vortex, when hove-to, shows how slow its motions 

* " Law of Storms," by Colonel Reid. 
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^ere ; and the calm lasting six hours^ joined to other cir- 
cumstances^ confirms this important point. Although it is 
not stated in the log that any change took place in the 
wind, it is obvious^ from the gradual falling off of the ship's 
head from north and N.W., to N.W. and west, that the 
wind veered from E.N.E. to N.N.E., and after the calm, 
her head " south off S.E.," indicates the wind to have been 
W.S.W. Had the courses not been given, we should have 
supposed the wind scarcely changed. This fact shows 
that reliance cannot always be placed on the state of the 
wind near the storm's centre, as reported in log-books, in 
cases where a single ship encounters a gale. 

The "Buccleuch's" Storm of 1834. 
{No. 16 track on the charL) 

The storm, although severely felt at Mauritius, does not 
appear to have been passing over the island, and the 
vortex was, in all probability, about 100 or 150 miles to 
the eastward. This is inferred from information which we 
have received from Mr. Biddle, who was in command of a 
ship called the Asia in the same gale. A note from that 
gentleman, of the winds, weather, and positions of the 
vessel on this occasion shows that she was nearer to the 
Mauritius by 90 or 100 miles than the JBuccleuchy and 
had the centre of the gale passing her to the eastward. 

Judging from the weather and winds of the Buccleuch 
and Asia^ we conclude that the vortex of the gale must 
have been about lat. 20° S., long. 61° SO' E., on the 19th 
January ; and on the 20th, in lat. 22° long. 60° 30' E. 

On the 2Ist, the Buccleuch was in lat. 24° 35' S., long. 61° 49' E., 
steering westward towards the path of the storm, with the gale at 
E.N.E. On the same day the Asia was in lat. 24° 41 S., long. 
59° 30' E., with the wind at E.S.E. and E. by S., nearly in front of 
the storm's centre. From this it would seem that the vortex was 
about lat. 23°, long. 60° E. 

On the 22nd, the Asia kept running before the storm, and con- 
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tinued so for sixteen hours, with the wind at east veering to 
south and S.W. By this course she ran round the west side of the 
vortex, as in the case of the HarneTy &c. At 4h. 30m. a.m., the 
vessel was hove-to, hut heing now behind the centre, found that 
" the gale was broken." It appears to have " blown awfully," but, 
by getting out of the way of the focus, this vessel, in all pro-> 
bability, escaped the chance of such serious damage as that sus- 
tained by the Buccleuch, The barometer fell in forty-eight hours 
from 30.50 to 29.25. This note having reference to nautical time, 
ends at noon on the 22nd. 

On the same day, also at noon, the Buccleuch was in lat. 25° 39^, 
long. 57° 32' E. ; and by having been twelve hours after the Asia, she 
appears to have approached the central path of the storm almost at 
the moment when the vortex was passing, or rather Justin front of it. 
When " the gale was broken" with the latter vessel, the former had 
it in all its fury for the space of twelve hours longer. 

On the 23rd, both vessels were behind the gale, and had westerly 
winds. As the whole log of the Buccleuch is given in the " Law of 
Storms," it is unnecessary to repeat it in this place. 

We must not omit to mention the fact of the barometer on board 
the Buccleuch having only fallen to 29.76, while that of the Asia^ 
although farther from the focus, was at 29.25, more than an inch 
below its level previous to the gale. The sympiesometer of the 
former ship, however, fell 82 below the barometer, and was as low 
as 28.94, but previously to the gale the two instruments only dif- 
fered .32. 

The progress of this storm would seem to have beea 
equally slow as in other cases which have been already 
noticed. On the 19th it was felt at Port Louis^ about lat. 
20° S., and at noon, on the 22nd, it was about lat. 25° 40^ 
or nearly 110 miles of southing daily, and its course about 
S.W. or S.S.W. by compass. 



The "Northumberland's'* Storm of 1839, 
{No. 17 track an the chart.) 

May briefly be disposed of, owing to the imperfect in- 
formation with which the log of the Northumberland for- 
nishes us on points of importance in discovering its true 
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character. This vessel, on her passage from Calcutta to 
England, encountered a tremendous hurricane somewhere 
to the eastward of Rodriguez. As the latitude is not men- 
tioned for several days before the gale, and the longitude 
never once entered from the time she left Calcutta, the 
only means we have of calculating the probable place 
where she first fell in with bad weather is by the fact of 
her being in lat. 20° 39' S., long. 14P 43' E. three days 
after she was dismasted. 

As her log presents a vivid picture of what takes place 
on board of a vessel during a hurricane, we give it in full 
on the day she sustained so much damage : — 

On the 5th March, her course was 180 miles S.W., with cloudy 
weather, and the wind S.E., veering to E.N.E. 

On the 6th, she made 176 miles more to the S.W. and S.W. j^ W., 
with the wind at E.N.E., E. hy S., and ending at S.E., increasing, 
squally, and accompanied hy heavy rain. Under double-reefed top- 
sails, ship rolling heavily, and taking in much water. Her lat wasi 
in all probability, about 18° S., and long. 76° E. 

Extract from the Log of the Northumberland. 



Hour. 
P.M. 


K. 


F. 


Course. 


Wind!. 


Bar. 


Remark!. 








7th March. 


1 






S.W.iW. 


S.E. 




P.M. commences with strong 


2 












breezes and a high sea. Wea- 


3 












ther very threatening. Sent 


4 












the royal-masts and top-gal- 
lant yards down. Ship rolling 


5 












6 




4 








heavily and taking in large 


7 












quantities of water. Close- 


8 












reefed the topsails and furled 


9 










29.20 


mainsail. A strong gale of 


10 


9 










wind with very heavy sea, 


II 


9 










ship rolling^ and straining 
greatly. Furled fore and 


12 


9 










A.M. 












main topsails. 


I 












4 P.M. do. weather. 


2 












4h. 30m. Ship under foresail 


3 












and fore - topmast - staysai 1. 
Loosed the main-topsail un- 
der close-reef and sheeted it 


4 












5 
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Extracts from the Log of the Northumberland — continued. 



Hour. 


K. 


F. 


Courses. 


Wind. 


Bar. 


Remarks. 








7th March, continued. 


6 












home, hauled the foresail up 


7 












and hove-to. Gale increas- 


8 












ing, took in topsails and 


9 








s.w. 


28.30 


housed topgallant masts and 


10 












made all secure. 


11 












The sky had a strange vivid 


12 












effect. Barometer falling. 
Wind still increasing with a 
heavy sea. Ship lurching 
















_ 






and rolling dreadfully. 



lOh. 30m. The main-mast went, cut away the rigging to clear the 
wreck. The poop, skylight, and the starbroad quarter-gallery 
were carried away with the mizen-mast. Gale increased to a 
perfect hurricane. Long-boat and spars got adrift, and greatly 
damaged. Ship rolling gunwales under, and shipping great 
quantities of water, which passed down to the lower-deck through 
the holes for the main and mizen-masts. 

The stores, cargo, baggage, cabins, &c., all gave way, and were car- 
ried from side to side with the greatest violence. At Ih. a.m. 
shipped a very heavy sea which completely destroyed the poop 
cabins, cuddy, &c., carrying everything away from under the 
poop-deck. 

At 2h. A.M., the foremajst went about sixteen feet above the deck, 
carrying away the jib-boom and everything belonging to the mast. 
The hurricane blowing with unabated fury. Larboard quarter-boat 
was blown on board and destroyed. Cut away the wreck of the 
foremast, and everything belonging to it. At 3h. 30m. much 
lightning. At 8h. A. m. more moderate. Ship lurching and 
straining greatly, and shipping large quantities of water as before. 
At noon the rudder went, tearing away the trunk, and everything 
belonging to it. 



On the 8th, the vessel "was lying a mere wreck," labouring 
heavily, and the gale blowing strong, but gradually abating, so that 
by the end of twenty-four hours the weather was such as to enable 
them to commence rigging jury-masts. 

On the 9th, light winds and a heavy sea. 



SOUTH OF THB EQUATOR. 



91 



The "Exmouth's" Storm of 1840.* 

{No. 18 track on the chart,) 

The ship JExmouth, during her passage from Bombay to 
England, when south of the equator^ encountered two 
successive storms within three days of each other, and 
there is every reason to believe that they were one and the 
same. The first had all the character of a rotatory gale ; 
and the second occurred almost in the same situation as 
that where the Northumberland was dismasted in the pre- 
vious year, and seems to have been equally violent and 
disastrous. Several vessels are supposed to have foun* 
dered on this occasion. But there are other peculiarities 
in the storm worthy of careful consideration, as will be 
seen in the following extracts from her log, which we are 
obliged to condense, to a certain extent.* 

On the 26th April, the Exmouth was in lat. 9° 37' S., long. 
79° 32' E., with the wind S. by E., blowing a strong breeze, and 
squally, so as to oblige her to take in the top-gallant sails. 

By noon on the 27th, she had run 126 miles S.W. by S., and must 
have been about lat. 10° 40' S., long. 77° 40' E. The weather 
unsettled, and wind increasing to a heavy gale from south, attended 
by "hard squalls, and lightning in the S.S.W." In the course of the 
afternoon, she was under such low canvass that her course was only 
U mile W. by N. 

Extracts from the Log of the ship Exmouth. 



Houn 

I 
4 

P.M. 

2 
6 


K. 


F. 


Counee. 


Wind. 


Remarks. 


Hove-to. 
S.E.byE. 

OffEbyS 

W.S.W. 

off 

West. 

S.W. off 
S.S.W. 


S.S.W. 
South. 

W.N.W. 


Tuesday, April 28th, 1840. 
A. M. Blowing a fresh gale with a 
heavy sea, hauled the fore-topsail up 
and stowed it. At 4h. sea very heavy 
and ship's head to westward. 8h. 
Appearance very threatening, close- 
reefed main-topsails, sent down top- 
gallant yards, noused the topmasts, 
and made the ship snug for a hard 
gale. 



* For additional information connected with this hurricane, see 
Appendix. 



92 



STORMS IN THE INDIAN OCEAN 



Extracts from the Log of the Exmouth, {continued,) 



Hours 


K 


p. 
4 


Ck>uneB. 


Wlndi. 


Bemarks. 


Up 
SW.byW 
offS.S.W 


NWtyW 


At noon, bar. 29.76, inclining to sink. 
Sun obscured. 

p. M. Blowing very hard with a hicfh 
sea. Wind veered round to tne 
W.N.W. In main-trysail. 

Midnight. Blowing; a heavy gale. 
Sea very high and cross, ship la- 
bouring and plunging heavily, and 
shipping much water* 


A.M. 

1 

P.M. 
1 

A» M. 

P.M. 
1 

4 
8 

10 

12 


3 
3 
4 
4 
4 


Up S.W. 
offSbyW 

Up 
SW.byW 
OffSbyW 


W.N.W. 


Wednesday, April 29th, 1840. 

A. M. Lightning and rain. 

Blowing a heavy ^ale, ship lurching 
and pitching heavily, shipping much 
water over all. 

Noon. Do. weather, with a wild ap- 
pearance. Bar. 29.60. Sun ob- 
scured. 

p. M. People employed setting up 
preventer lashings to booms and 
launch, and securing quarter-boat. 


S*S.£i. 
S.S.W. 


West. 

&[.N.W. 
N.W. 


Thursday, April 30th, 1840. 

A.M. Gale inclined to moderate. A 
heavy sea running. The day broke 
with a most singular phenomenon, 
the whole heavens and horizon ap- 
peared perfectly red, every part of 
the ship partook of the same ap- 
pearance, and the men on deck for 
the moment were changed from 
white to red. This appearance 
lasted for five minutes. 

p. M. The gale moderated with a 
fresh breeze and sea falling. Made 
sail. 

Midnight. The sea still continued 
heavy and confused; ship very 
uneasy. 



On the 1st May, this vessel running south, was in lat. IP 36' S.j 
long. 77° 10' E., barometer 29.90. She had the wind blowing a 
" fresh breeze" from north to N.N.E., and in the course of the day, 
when nearly about lat. 12° S., she ** passed a ship's lower mast 
and riggings supposed to Have been cut or carried away in the late 
galeJ' 
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On the 2nd May, her course was S. by W. and S.S.W., with the 
wind at N.N.E. to N.E. Strong breezes and cloudy. Top-gallant 
sails taken in. At noon, in lat. 14° 51', long. 76° 40'. From this 
time till the 3rd (civil time), she ran 108 miles to the S.S.W. We 
now give her log in full for the next three days. 

Extracts from the Log of the Exmouth, (continued,) 



Houn 

A. Ml 
1 

2 
3 
4 
5 
6 

7 

8 

9 

10 

Jl 

12 

P.M. 
1 

2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 


K. 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 

8 
8 
8 

7 
6 
6 
7 
8 
8 


p. 


Counes. 


Wind. 


Bar. 


Bemarks. 


SWbyW 

• 

s.w. 


N.E, 


30.20 

29.90 
29.70 


Sunday, May 3rd, 1840. 

A. M. Strong breezes and cloudy. 

Daylight, increasing breezes and 
thick hazy weather. 

Noon. Observed several clouds ofi 
a singtUar appearance pass from 
the N.W. to S.E. Saw two 
waterspouts in the EJV*E* 

P.M. Wind freshening. In lower 
and topmast -studding- sails ; 
took in first reef of topsails. 

At 8h. pumped ship at 14 inches; 
carpenter reported lead pump 
out of order. 

Fresh breezes and cloudy. Al- 
though there was nothing par- 
ticular in the appearance of the 
weather, Captain Warren or- 
dered the royal and mizen top- 
gallant-yards to be sent down, 
and flying -jib -boom to be 
housed. 

At lOh., the weather assumed a 
very diflferent appearance ; un- 
settled, with increasing breezes, 
rain, lightning, and distant 
roll of thunder. Turned the 
hands out, in third reef of 
topsails, stowed jib, mainsail, 
and driver, and furled fore and 
main topgallant-sails. Pumped 
ship at 18 inches. 


A» Am. 
1 

2 
3 
4 
5 
6 




Up S. E. 

by S. 
OflfSSW. 


E.N.E. 


29.80 
29.70 


Monday, May 4th, 1840. 
A. M. Wind increasing to a hard 
gale, with a rising heavy wea- 
ther and lee sea. Hauled down 
the fore - topmast - staysail, 
which was blown to pieces, 
and hove the ship to under 
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Extracts from the Log of the Exmouth {continued,) 



Hours K, 



Courses. 



Winds. 



Bar. 



Remarks. 



Monday, May 4th, continued, 

7 29 00 close-reefed main-topsail. Ship 

8 lurching very heavily, and 

9 28.90 shipping much water over all. 

10 28.60 Carpenter sounded the pump 

11 28.60 well, and reported 20 inches. 

12 Sent the watch below to draw 
p. M. her out, but to our surprise we 

1 Head to E.N.E found the starboard pump 

2 west- S.S.E. would not work. At 2h. furled 

3 ward. the main-topsail. The gale 

4 suddenly increased to a violent 

5 storm. All hands employed 

6 securing boats, spars, &c., with 

7 extra lashing. The carpenter 

8 29.90 securing and battering the 

9 hatches down with extra tar- 

10 paulin, and ipaking everything 

11 as snug as the sudden change 

12 29.90 would allow us. 

At 3h. The head of the iron 

spindle of the rudder, from the! 

violent working, twisted off. Knocked down the fore and aft 
bulkheads in lower great cabin, and shipped the lower spare 
tiller, and secured the pendants. The storm now increased to a 
furious hurricane. Ship labouring very hard, and shipping much 
water fore and aft. The carpenter reported three feet in the hold, 
and much water on lower deck. Pumps quite useless. All hands 
employed baling with buckets, from pump well and lower deck.. 

At4h. The lower tiller broke in the rudder and carried away the 
pendants. Fitted and shipped it the third time. It again broke 
in a few minutes, and the rudder was twisted from the stern-post. 
Shipped much water through the rudder trunk, secured it as well 
as we could. The water now increased on us to four feet in the 
hold. 

At 6h. Wind blowing in violent gusts, and blew away the jib-boom, 
spritsail-yard, and fore and mizen topgallant-masts. Cut away 
the main-topgallant-mast. 

At llh. Do. weather, wind and sea sweeping everything on deck 
before it, carrying away the lee-quarter-boat and waist-hammock 
netting. 

At llh. 30m., we had a most tremendmis squall, which continued (mly 
for a few minutes, and then lulled away into a perfect calm. 
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Remarks {continued.) 

Noon. Calm, 

P.M. Calm still continued and a most awful silence prevailed : ship 
tumbling about in the trough of the sea quite ungovernable, and 
the sea making a fair breach over us. At this moment the quick^ 
silver disappeared in the tube of the barometer, which Captain 
Warren supposed was caused by some injury it had received, or 
that we should have a return of the hurricane with greater 
violence. 

At 12h. 20m. the sun made its appearance for a few minutes, and then 
disappeared, followed by an awfully hollow and distant rumbling 
noise; In a few minutes we received a most terrific gust from the 
S.S.E,, laying the ship completely on her beam ends, blowing away 
the fore-topsail-yard: weather quarter-boat torn from her lashings, 
and flying over lee quarter in several pieces. All the cabins and 
quarter-gallery on the starboard side of poop washed away, and 
the ship in a sinking state. Captain Warren consulted with his 
officers, and considered it as the only alternative to save the ship 
from foundering to cut away the fore and mainmast, which was 
done, carrying away the mizzen topmast and ripping up the fore- 
castle deck, when the ship righted and was much easier, but roll- 
ing violently. We were now left like a half-tide rock, sea making 
a constant breach over us. No pumps working. Mast and rudder 
gone. Eight feet water in the hold, two on lower deck, the ship 
settling fast in the water, and the hurricane still blowing. In this 
awful situation we remained until 5 p.m., when, to our great joy, 
we got the starboard pump to work, and soon gained on the water 
in the hold. 

At sunset the violence of the wind began to decrease, and the gusts 
were less frequent. At 8 p.m., the quicksilver rose in the tube of 
the barometer to 29*00 as suddenly as it fell, and which no one on 
board could account for, having narrowly watched it. 

Midnight. Succeeded in reducing the water in the hold to five feet. 
Wind decreasing, ship lying a perfect log in the water, and the 
sea making a clean sweep over us fore and aft. 



Hours 


K. 


P. 


Courses. 


Winds. 


Bar. 


A. M. 










I 






Head to 


S.E. 




2 






the west- 






3 






ward. 






4 












5 













Bemarics. 



Tuesday, 5th May, 1840. 
A. M. Wind suddenly moderated 
into afresh gale. All the la- 
dies collected in the lower 
great cabin, the only safe 
place left in the ship for them. 
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Extract from the Log of the Exmouth {continued.) 



Hours 


K. 


F. 


Course. 


Winds. 


Bar. 


Bemarks. 












Tuesday, May 5th, {continued). 


6 






O 






At daylight found the ship much 


7 












by the head, in consequence of 


8 










the sugar being washed out in 


9 










the after hold. The starboard 


10 






•5^ 






pump again got choked, and 


11 






•3^ 






the water increasing in the 


12 






02 






hold. 


P.M. 










29.90 


Noon. Water in the hold in- 


1 












creased to 6i^ feet, commenced 


2 












throwing the cargo from fore 


3 












and main hatchways overboard. 


4 












p. M. Got the starboard pump to 


5 












work again, wind moderatmg. 
At 4h. wind moderated into a 


6 










30.10 


7 












steady breeze and the weather 


8 












'cleared up. Sea fast falling. 


9 












found the ship rising forward 


10 












and much more easy. Pump 


11 












again stopped working. Bent 


12 












new mizen, and set it. 
Midnight. Moderate weather. 
People employed baling with 
buckets from the pump-well 
and lower-deck. 



** On the 6th May, the ship was rolling and tumbling about in the 
trough of the sea, and making much water, but the weather mo- 
derate. Ship drifting W.N.W., without masts or rudder." 

On the 7th, fine clear weather; bent the stream cable to the 
** kedge anchor, and paid it out to the end ; found it kept her head 
to the sea." Ship driving to W. by S., wind S.E. 

On the 8th, drifting W.S.W. ; no wind mentioned in the log. The 
weather fine, lat. ob. 18<> 35' S. 

On the 9th, got the jury-rudder shipped ; found it to act very 
indiflferently. Weather rather unsettled, wind S.E., and light; 
lat. ob. 19° 4' S. 

This is another case where a ship meets with a storm on 
leaving the westerly monsoon in lat. 10° 30', long. 77° E. 
By lying-to for three days, the barometer falls to 29.60, 
and rises in the same gradual manner ; while the gale and 
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weather increase and subside in a relative degree, and the 
wind veers half a circle from south by west to north. By 
applying the positions of the Exmouth to the circles around 
the moving foci of the Rodriguez storm, on the chart, an 
explanation of the course and character of this storm is at 
once obtained. It would lead to the supposition that the 
centre of the first gale passed her about 100 or 120 miles 
to the southward, in the usual track between 12^ and 13^ 
S. This is made more evident by the fact of a ^* lower 
mast with its rigging" having been discovered about two 
days after the gale, in its probable wake, and is also indi- 
cative of a greater degree of violence at this point than 
where the Exmouth was. 

When behind the first gale, with the wind at north, the 
Exmouth commenced running about 200 miles in the 
twenty-four hours; south one day; S.S.W. the next; 
and S. W. the third ; with the wind gradually veering to 
N.N.E., N.E., and E.N.E., and increasing in force till it 
ended in a hurricane. The barometer descends from 
30.20 to below 28,60 in twenty-four hours, and nearly in 
the same space of time is again up to 30.10. The focus 
passes • near her, and the wind suddenly changes from 
E.N.E. to S.S.E., or, as Captain Warren mentions in a 
note, "it might have been a point more to the southward." 
From the fearful situation in which the vessel was, before 
and some time after the vortex passed her, we cannot 
expect that men's minds would be directed to minute 
points, of so little immediate consequence in keeping 
their almost foundering vessel above the water. Still there 
is enough to show that the storm, even on this occasion, 
did veer more than a quarter of a circle in a few hours, 
and that two opposite winds were blowing, by the " weather 
and lee sea^^ experienced at its commencement ; while about 
twelve hours before the violence of the storm was at its 
height, clouds were seen driving from N.W. to S.E., and 
two waterspouts were observed. Generally speaking, 

H 



98 STORMS IN THE INDIAN OCEAN 

however, the abstract information regarding the state of 
the winds, derived from one vessel, is very inconclusive in 
deciding on its rotatory and progressive motion. In the 
Rodriguez storm, the log of the Rambler, by itself, would 
not show anything of an obviously rotatory action, and the 
same may be said of that of the Blanche, yet both, in con- 
nexion with other observations, are important in deter- 
mining this. 

However, the vortical nature of this hurricane seems to 
be clearly made out ; it is also manifest that it vfO-S pro- 
gressive, and was met with at two different points, along 
the ordinary route followed by revolving gales. The im- 
pression which it leaves on our mind is, that it was moving 
in diurnal stages more slowly than usual, considerably less 
than 200 miles per diem, or the Exmouth could not have 
gone round its S.E. side as she did. But as it took 
place much later in the season than any other with which 
we are acquainted, its slower rate of progression may be 
accounted for by the changing state of the atmosphere in 
May. In this, however, as in the whole subject of storms, 
there is a wide, and almost untrodden field for those who 
have time, opportunity, and patience to explore it. Per- 
haps this gale may hereafter be more fully traced. 

It is very probable that the same storm passed Mau- 
ritius, for on the 13th, 14th, and 15th, we had strong 
S.S.E. gales, with ** cumulo-strata clouds," heavy rain, and 
a "high sea rolling on the coast." On the 16th, the wind 
had gradually gone round to N.W. On the 15th I find 
a note that '* two contrary currents, the higher from E.N.E. 
and the lower from S.W." were blowmg. 

The "Fairlie's" Storm of 1844. 

{No. 19 tra^k on the chart,) 

This ship, on her voyage from China to England, with 
the head-quarters of the 55th regiment on board, en- 
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countered a tremendous hurricane soon after she left the 
Straits of Sunda, and when a few hundred miles to the 
S.S.W. of Java Head. Although the log, in detail, has 
not been procured, we are enabled, through the kindness 
of the oflScer in command of the Fairlie on that occasion, 
to give a description of it in his own words, as follows : — 

On the 10th April, 1844, the wind was north west, with a high 
cross sea, causing the ship to roll very much, but no appearance of a 
gale. Barometer and sympiesometer stationary. 

April 11. — ^Atnoon it commenced to blow a strong breeze from 
north. Sympiesometer falling, barometer stationary. At 4 p.m., 
increasing to a gale, with the wind still at north, accompanied by 
rain, and the sea rising high and con/used; the barometer and 
sympiesometer fallen very much. Every preparation was made to 
encounter a hurricane. At 5 p.m., the wind still very steady at 
north, but very threatening to the westward. At this time the 
barometer had fallen H inch, and there was every appearance of 
a severe hurricane. Sent the small yards down, bent a new main 
topsail, and close-reefed it, furled all the other sails except the fore- 
sail, secured the hatchways, lower deck ports, &c. At 6 p.m., the 
wind at N.N.W., blowing a strong gale, with severe sudden gusts, 
and rain ; and the sea rising very high. At 9h. 30m. p.m., a sudden 
and terrific gust caught the ship, and blew away the foresail, and in 
fire minutes afterwards the close-reefed main-topsail was blown 
clean away. The wind veering to N.W., blowing a most furious 
hurricane. The wind suddenly veered to W.S.W., laid the ship to, 
under bare poles, with her head to N.W. At lOh. 15m. p.m., the 
gale increasing to a most furious height, and rendered it impossible 
for a person to stand on the decks. The wind, now at S.S.W., with 
awful lightning flying about in all directions ; lai'ge beills of fire, or 
meteors, were seen at every yard-arm, mast-head, or boom-ends. 
Appearance most awful ! At 11 p.m., no words can describe it ; the 
larboard quarter-boat was blown on board, carried furiously across 
the deck, and disappeared to leeward. I could perceive, from the 
flashes of lightning, that all the masts and yards were blown away, 
with the exception of the bare lower masts, and the ship was nearly 
on her beam ends, while the sea was making a complete breach over 
her. I was lying down at the time on the poop-deck, with the 
second ofl^cer and four seamen, and found it impossible to move 
from our positions. About midnight, the hurricane howling terri- 
fically, the sea and lightning beyond description. I now gave up 
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all hopes of the ship remaining much longer above water. From 
the flashes of lightning (no thunder), a heavy cloud seemed to he doum 
upon us. As everything on deck was washed away, including the 
binnacle and compasses, I could not ascertain the true point of the 
hurricane, but I supposed it to be S.W. At 2 a.m., the storm still 
unabated; very little hopes of keeping above water much longer. 
At 3 A.M., not quite so violent. At 4 a.m., hurricane subsiding ; 
heavy rain, I now got down from the poop-deck, and found the 
ship presenting the appearance of a mere wreck, nothing standing 
but the lower masts. At 4h. 30m., wind at south, and gradually 
veering round to S.E-, and continued to blow a fresh gale. The 
wind was afterwards S.E. the whole time I was in the limits of 
the trade wind. 

This hurricane occurred in lat. 12° 2' S., long. 103° 41' E., and had 
not the Fairlie been a strong teak-built ship, with a kind Providence, 
she must have foundered with all on board. 

Off the Cape of Good Hope, I boarded a Dutch ship, and com- 
pared my log with his on the day of the Fairlt'e's hurricane. He 
was in the same latitude as the Fairlie, but 180 miles farther to the 
eastward, and did not experience anything of the hurricane, but had 
a heavy rolling sea, and a dense atmosphere. He told me he suspected 
a hurricane was not far off. 

John Roskell, 
Commander of the Fairlie. 

The foregoing account of the Fairlie^s hurricane was 
received at the time when these papers were about to be 
sent to the press, and adds very strong corroboration to 
what has already been advanced on the subject of other 
storms. It appears to have occurred almost in the same 
situation as that of the Artemise, and exactly at the 
junction of the N.W. monsoon and S.E. trade-wind. The 
Fairlie had N.W. winds, increasing in violence for a day 
or two before she got into the centre of the gale, and 
afterwards got the S.E. trade. 

The veering of the wind would indicate the same un- 
certain motion of the vortex as in the Artemise, and 
other storms experienced in the neighbourhood of Sumatra 
and Java, and in all probability dependent on the incipient 
operation of the primary causes. A subsequent note from. 
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Mr. Roskell states that the vessel was running right before 
the storm, at twelve miles an hour, till she was hove-to. 
But, as in other cases where only one ship is present, it is 
difficult to come to any decisive conclusion with regard to 
its progressive movements, — more especiallj' where the 
vortex passes during the night, and it is impossible to note 
the direction of the wind. 

It is clear, however, that the Fairlie ran into the storm, 
and when she ceased to scud, it passed by, indicating that 
it was progressive, and her having experienced the usual 
cross sea, as she approached it on the previous day, proves 
that it was not suddenly formed. 

The information derived from the Dutch ship, which 
was 180 miles to the eastward, and felt the swell and sus- 
pected a hurricane, equally shows that it did not move in 
that direction. 

By mere accident we possess a few notes, which other- 
wise would have been valueless ; but in connexion with the 
above account, would lead to the supposition that this hur- 
ricane followed the usual track to the S.W. 

On the 10th April, 1844, the Madagascar was in lat. 10° lO' S., 
long. 84° 55' E., about 20 degrees to the westward of the Fairlie^ 
and had a strong squally S. by E. wind, with one reef in her top- 
sails, and the barometer at 29*80. 

On the 11th, she was in lat. 12° 15', long. 82°, wind S.E., 
«* strong trades." On the 12th, the same vessel was in lat. 13° 56'., 
long. 7^°i strong breeze, and a squall can-ted away the fore topmast. 
Barometer 29.80. 

On the 14th, she was in lat. 17°, long. 75°, 39' E. Strong S.E. 
trade. 

On the 22nd April, 1844, the Windsi/r was in lat. 20° S., long. 73°, 
and had strong winds at S.S.E. with **sqitalls,** cloudy weather, and 
a ** heavy confused sea.^* 

These notes, at least, show a stormy condition along the 
track which the Fairlie hurricane may, in accordance with 
others, be supposed to have followed. The cross, con- 
fused sea, is perhaps the most conclusive sign of a rota- 
tive gale being near or having passed. 
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Rodriguez Storm of 1844. 

This island was visited by a severe hurricane, which 
threw down the greater number of the habitations, and so 
completely destroyed the cultivated parts of the country, 
that some apprehensions were entertained lest the poorer 
classes should suffer from famine. The more violent part 
would appear to have commenced at 2 p.m. of the 20th 
February, and lasted till 4 a.m. of the 2l8t; and accord- 
ing to the official report made to His Excellency the 
Governor of Mauritius, it '^ caused immense damage." 

The state of the barometer, or veering of the wind, can- 
not be ascertained at present, but Sir John Marshall, who 
went to inquire into the condition of the inhabitants, in- 
forms us that the storm swept round the island. The 
swell caused by this gale was felt by H.M.S. the Isis, about 
450 miles to the N.W. of the island. This frigate, on the 
21st February, was in lat. 12^ 48' S., long. 56^29' E., chr., 
with a N.W. wind, when she encountered such an enormous 
sea rolling from the S.E., which lasted for two days, as at 
once led to the suspicion that a hurricane was not &r off. 

As all hurricanes at Rodriguez begin at E.S.E. or S.E., 
this in all probability did so also, and the swell experienced 
by the Tsis corroborates the supposition. Thus, as in other 
cases, showing the trade wind prevailing at one side of the 
storm's path, and the N.W. monsoon at the other. 



MAURITIUS HURRICANES. 

Although the subject is, as regards certain points, 
familiar to every one who has resided long in this beauti- 
ful island, the accounts which we received were chiefly 
concerning the effects of hurricanes on the island, the loss 
of property and personal suffering, or the almost in- 
credible force of the wind. Interesting as these details 
are, still, as they do not directly belong to the objects 
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which we have in view, it is unnecessary to refer to them 
further than has been already done. 

The general features of these tempests are ; that for some 
days they are usually preceded by strong gales and heavy 
rain from the direction of the trades; begin at S.E., and end 
at N.W., sending into Port Louis harbour that tremendous 
surf which sometimes throws every vessel on shore. 
When the centre passes, it is always marked by a calm 
of several hours about the middle, or between the S.E. 
and N.W,, parts of the storm. It may be calculated that 
the passage of a storm over the island, from the time that 
the barometer begins to fall till it has regained its usual 
level, is seldom under seventy-two hours, and if with a pro- 
gressive motion of five miles an hour, would give the 
diameter of the circle 360 miles. By a proper system of 
observation at different points of Mauritius, the extent 
of the focus 'or calm, and the state and direction of its 
advance, might be determined with considerable precision, 
and other equally valuable observation might be made at 
the same time. Something, however, may be attempted 
even from the scanty and detached facts already known. 

The Gales of 1811.* 

(Nos, 20 and 21 tracks on the chart,) 

These two storms mentioned by Colonel Reid are, to a 
certain extent, made out to have been moving about the 
rate which seems to accord with others in the same latitude. 

On the 5th March, the Racehorse, in lat 19° 3^, long. 58« 28', 
bad the storm blowing at S. by E. ; but she appears to have 
been about 24 miles further east, when, at 5 p.m., the vortex 
passed over her. In about lat. Id"^ 3(y, long. 59° E., next day, the 
wind was N.W. 

On the 6th, the focus would seem to have been at Port Louis 
aboui: 100 or 120 miles from where it was on the previous day. 

The second gale, which took place only sixteen days after the 

• '' Law of Storms," by Colonel Reid, C.B. 
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last, and pursued a track very little farther to the eastward, is some- 
what more clearly developed. On the 19th March, the Astrea, in 
lat. 19° S., long. 58° 33' E., had a heavy gale blowing at south. 
About midnight, or early next morning (20th), when her position 
must have been about 19° S., long. 58° 2(V E., the veering of the wind 
indicates that the vortex was beside her. This corresponds to the 
probable time when it passed the Ntsus, Yery near to the Astrea. 

Now it seems to be evident, from the logs of the three 
ships lying in Port Louis harbour, that the centre was only 
past about the morning of the 21st, or twenty-four hours 
after it left the Astrea and Nisus. The distance which it 
travelled during this period could scarcely exceed 100 miles. 

The Mauritius Hurricane of 1818.* 
{No, 24 track on the chart,) 

Which took place on the 28th February and 1st March, began at 
S.S.E., and veered round by east to N.N.E., north, and N.W. — 
leading to the conclusion that the centre passed westward of the 
island, to the S.W., and, in all probability, considerably to the east- 
ward of Bourbon, as it was much less severely felt there than at 
Mauritius. Every ship in Port Louis harbour was thrown on 
shore except the Jason, The passage of a storm's centre, to the 
westward of the island, or directly over it, is always attended by 
severe damage to shipping in Port Louis harbour, which is open to 
the N.W. 

The Hurricane op January 1819. 

{No, 22 tra^k on the chart,) 

Which visited Mauritius, has the appearance of the focus having 
passed over the east side of the island. The wind began at S.E., 
and went round by south to west, N.W., and north. Very little else 
is known about it. 

The Second Storm of 1819.t 
{No, 23 track on the chart) 

Took place on the 29th March, but had been preceded for two 
days by unsettled weather, squally, with rain, and the barometer 
falling. It commenced in the usual way from east to south • At 
4 P.M. of the 29th, it began to subside, and at 4h. 30m. was '^ quite 

• " Law of Storms," by Colonel Reid, C.B. t Id. 
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moderate," and "wind veering round to N.E." and N.W. By 
8 P.M. it was again a storm from W.N.W. and N.W. to north. The 
barometer fell to 28.98. 

This is another instance of that lull in the centre of a 

hurricane which a distinguished philosopher has denied to 

be possible. 

The Hurricanes of 1824 * 
(No, 24 track on the chart,) 
In this storm of the 23rd February, as there is no 
mention of lull or calm in the middle, and the wind 
veered from S.E. to E.N.E., N.N.E., north, and N.W. 
to west, it may be inferred that the focus was passing west 
of Port Louis. It also explains the loss among the 
shipping in the harbour, thirty sail having been driven 
on shore from their anchors. 

The Asia was off the north end of Mauritius on this occasion, and 
hy the sketch of her course on a chart, and verbal information 
obtained from her commander, we are inclined to think that she 
must have had the vortex passing between her and the north end 
of the island, as she had the w^ind from E.S.E. to south and SW. on 
the 23rd. On the 24th, in lat. 20° 20' S., long. 59° E., the wind was 
S.W., veering to N.W. 

From Port Louis in Mauritius, to St. Dennis in the island of 
Bourbon, the distance is about 120 miles, S.W. by W. On the 
23rd, when the hurricane was blowing with all its fury at the 
' former place, the weather was by no means bad at the latter, and it 
appears that the centre of the storm did not pass Bourbon till the 
evening of the 25th. At least, on this night the north and N.W. 
wind blew '< mats sans une extreme violence^* and sent a swell on the 
coast that drove several vessels ashore. 

The time, then, which the vortex must have taken to 

travel the distance between the two above-named places, 

could not have exceeded thirty-six hours, more likely 

about thirty. Therefore, it being analogous in this 

respect to other storms, we infer that its progression was 

about four or five miles an hour, and its direction S.W., as 

it evidently passed to the eastward of Bourbon. 

♦ " Law of Storms," by Colonel Reid, C.B. 
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The barometer fell at Port Louis to 28.46, when the 
wind was at N.N.E. At Bourbon it was down to 27.7 
(French) on the night of the 25th.* 

The Hurricane of 1836. 
(^Same as No, 23 track on the chart,) 

Seems to have been carefully observed by Colonel 
Lloyd, the Surveyor of Works at Mauritius, in charge of 
the Observatory at the time, and the result of his labours 
was published in the Nautical Magazine for June 1837, 
and also quoted in the " Law of Storms." 

The state of the weather, barometer, and fall of rain, 
have been minutely recorded, and agree so well with 
every thing that we have read and seen of hurricanes, that 
we would strongly recommend it as a valuable article 
to be studied by those who take an interest on the subject. 
The general veering of the wind is also in conformity with 
other circular gales, but the sudden variations from one 
point to another, while it was raging, can only be received 
with certain modifications, owing to the Observatory at 
Port Louis being situated on the level of the sea, and, like 
the rest of the town, overlooked by a lofty range of moun- 
tains, about 2,000 ie 3,000 feet high, extending from east 
to S. W., which divert the wind into new channels, 
directly at variance with that of the open ocean. Near the 

♦ In conne^on with this storm, it is worthy of notice, that on 
22d February, 1836, the ship Woodford^ from Madras to London, 
encountered a hurricane in lat. 12° S., long. 84° 22' E., which lasted 
for three days. She lost her masts, and was left a mere wreck. A 
painting of this vessel on that occasion is in possession of Sir Charles 
Forbes, of Craigievar. 

From what has already been brought forward to prove that 
storms come from the neighbourhood of the Indian archipelago, 
there can be very little doubt that that encountered by the Wood- 
ford was the same which arrived at Mauritius twelve days after- 
wards. The time and distance are quite in accordance with 
everything that is known on this head about the storms of the 
tract of ocean in question. 
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vortex this sudden gyratory motion of the atmosphere is 
always observed. 

It is ascertained from Colonel Lloyd's observations, that 
the wind began to blow " very hard" about forty-two hours 
before the focus arrived at Port Louis. It can also be 
gathered from the apparent discordancy of the winds, that 
the storm commenced at S.E. and E.S.E., and ended at 
north, N.W. and N.N.W. The gale seems to have 
declared its true nature on the morning of the 5th of 
March, and gradually increased in "tremendous gusts," 
accompanied by heavy increasing rain, till about 4 p.m. of 
the 6th, when it began to abate, and by 5^ p.m. was quite 
calm. At 7J p.m., it recommenced from the opposite 
quarter with equal violence and heavy rain. The lowest 
range of the barometer was 28.230, which occurred just 
before the calm began, and by the time it was over the 
mercury was up to 28.325. For about sixty hours it 
was raining ''heavily," and 8.6 inches of water fell. 

Mauritius Hurricane of 1840.* 
{No. 25 track on the chart.) 

For several days previous to this storm, the state of the 
barometer, and the unsettled character of the weather, led 
the inhabitants of Mauritius to suspect its true character. 
The following remarks were made at Souillac. On the 
5th, 6th, and 7th April, a strong, and gradually increasing 
S.E. gale prevailed, of a blustry nature, attended by heavy 
rain, and a wild threatening sky, especially toward evening, 
when the struggling rays of the setting sun were strongly 
refracted, and threw that lurid dismal hue over the surface 
of the heaving waves and rocky coast, which is almost 
peculiar to the tropic, and generally forebodes the approach 
of a tempest. 

On the 8th, the barometer at noon was 29.90, the wind 

* In the Appendix additional information will be found regarding 
this storm. 
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S.E. to S.S.E., blowing in severe gusts, with a continued 
fall of rain. The sea was rapidly rising, and breaking 
along the coast with great violence. At 9 p.m. the baro- 
meter 29.80. 

On the 9th, the tempest began to unfold its terrific 
powers. The earth seemed to be enveloped in one dark 
covering of misty cloud, sweeping along its surface with 
great force, and pouring out rain in such quantity as to 
inundate the country ; while the sea was rolling towards 
the coast in mountainous masses, and bursting over the 
coral reefs with a noise heard even above the bowlings of 
the gale. The wind blew from S.E. to E.S.E. The 
barometer at 9 a.m. 29.70, at 10 p.m. 29.45, and by 
midnight it was down to 29.34. In the course of the 
night it was a complete tempest. On the morning of the 
10th it still blew with overwhelming force ; trees of 
gigantic stature were torn up by the roots, and strewn 
about on the ground like mere straws; buildings were 
thrown down, and all the wooden palings swept away. 
The effect of the wind was very remarkable on a group of 
tall filao trees (casuarina), from 60 to 80, or 100 feet 
high, very tough, and not easily broken ; but before 
the irresistible force of the hurricane they bent down to 
an almost horizontal direction, and their graceful branches 
were drifting along with the blast like delicate plumes. It 
seemed as if the whole had suddenly been cut down, and, 
indeed, a great proportion of them snapped before the 
storm was over. As the vortex approached, and the wind 
began to be marked by lulls at one moment, and fierce 
spiral gusts at the next, we observed several of these 
trees, as if suddenly twisted round, broken off in an 
instant, and borne ~away for some distance on the breast 
of the tempest. 

Nor was the state of the sea less extraordinary. As 
already remarked, the coast of Mauritius, near Souillac, is 
bounded by precipitous cliffs, on which the towering 
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masses of sea were hurled with a violence which threatened 
to wash away its natural boundaries. The summits of the 
w aves were carried by the wind high over the land, and the 
spray was borne into the interior for many miles, and, 
falling on the trees, left a saline taste on their branches 
and trunks for several days after the gale. 

The rain meanwhile fell in torrents, driving horizontally 
along with the misty bed of vapour resting on the earth, 
and obscuring everything beyond the distance of a few yards ; 
in fact, the atmosphere and its contents were swept along 
as if escaping from a highly condensed steam reservoir. 

About 9 A.M., the severity of the storm began to subside 
to irregular blasts and calms. By 10 a.m., it was a light 
wind ; in half an hour after, quite calm. It seemed as if 
the storm was over; the sky became lighter, the sun broke 
out about noon, and it was so fine that we walked through 
the village to survey the scene of devastation. Still the 
barometer continued low, and cumulous masses of clouds 
were occasionally seen drifting rapidly across the sky, from 
N.N.W. to S.E., or in the direction opposite to that 
whence the gale had ceased blowing. 

At 2 P.M., a dark, lowering, well-defined, unbroken 
bank of clouds, was seen approaching from the N.E., 
following the lighter masses which had preceded it. It 
was like a canopy drawing over the mountain in the 
interior, and we could see that rain was poured out from 
it. Its motion towards us was by no means very rapid, 
and in no comparison with that of the clouds flying over 
our head. In half an hour after, a few angry squalls 
warned us of its proximity ; and it again burst over the 
place, preceded by a confused roar, with a fury that baffles 
description. A complete shower of leaves, branches, and 
every light article that could be laid hold of, was brought 
along with this part of the storm. It now blew off" the 
land at Souillac, and being in opposition to the sea 
raised by the opposite S.E. wind in the morning, a conflict. 
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which we have heard described, but never saw before, 
took place, in which the crests of the waves were tossed 
in the air, and hid the outlines of the ocean and sky. 

The hurricane from the N.W. continued with steady 
force till near midnight, when a marked abatement took 
place, and by the morning of the 11th it was merely 
a strong breeze, but accompanied by sulky blasts from 
time to time. There was, however, blue sky seen through 
the still fast driving clouds, and the sun broke forth about 
noon. On the 12th, it was fine, and the wind N,W, 

The face of the country had indeed the appearance as 
if a ** devouring blast** had passed over it. The rich, 
green, and luxuriant vegetation of the tropics, had as com- 
pletely disappeared as if an arctic winter had suddenly 
laid its searing influence on the island. But we have little 
space to devote to this subject, or to the details of injury 
to the structures of human art, whether afloat or on shore. 

As the movement of the storm's centre over the island 
may be calculated by the following Table A, it is introduced 
as likely to throw some light on the area which it embraced. 

This table furnishes the means of deducing the extent 
and rate of progression of the "calm," or the centre of the 
vortex. It appears that at Port Louis, about 4 p. m., on 
the 10th, the S.E. part of the gale had begun to moderate, 
and by 5 a. m. there was a dead calm, which lasted till 
9 A. M., when the gale recommenced from N.N.E. to 
N.N.W., and by 10 a. m., the wind was blowing a perfect 
tempest. At Souillac, twenty-one miles to the southward, 
the S.E. storm was at its height, and lasted till 10 a* m. The 
calm only set in at Souillac, about four or five hours after 
its appearance at Port Louis, and continued from 10 a, m. 
till 2 p. M., as we have described, at the very time when 
the N.W. part of the storm was raging at the latter place 
in its full strength, and throwing the vessels, in the har- 
bour, on shore. Hence it may be inferred that the diameter 
of the calm extended from one place to the other ; and as 
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Terrific hurricane. 

Blowing strong. 
Squally. 
Fresh breeze- 
Fine. 
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Blustry and raining. 

Blowing strong. 
Stormy. 

Ditto. 

Ditto. 

Moderating. 

Calm. 

Ditto. 

A hurricane again. 

Ditto. 

Ditto. 

Less severe. 

Moderating. 


i 

i 


S.E. 

S.S.E. 

N.N.E. 
N.N.W. 
N.W. 
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its northern margin, or after part, had left Port Louis ^ 
its anterior edge commenced passing over Souillac ; and 
being four hours in passing over the distance in question, 
it may fairly be computed that its motion was not more 
than four or five miles an hour. 

Of course it is not possible to define the total cessation 
of the gale to a few minutes, nor is it likely that the exact 
centre of the calm passed over either place, for in confor- 
mity with its ordinary course, it most likely passed between 
them, and thus, little nicety in the results can be arrived 
at. Still, the fact of four hours' calm at one place, ending 
almost to a moment as it commenced at another, twenty- 
one miles distant, must be received, in connexion with 
similar phenomena in other storms, as a distinctive feature 
of rotatory gales. In the present case it also conveys 
something like an approach to accuracy in the rate of daily 
progression of a storm in lat. 20° S., and of its direction to 
the southward. Its slow progress, after passing the island, 
is confirmed by notes from the log of a vessel to the S.W. 
of it at the time. 

The Sir E, Paget, on the 9th April, 1840, was in lat. 26° SC S., 
long. 54° 22' E. She had a strong E. by S. to E.S.E. wind, with ** a 
high following sea,*' causing the ship to " roll heavily." Her course 
was W. h S. 

On the 10th, in lat. 27° 13' S., long. 51° 23' E., the wind was 
E.S.E., blowing strong, with heavy gusts at intervals, dark clouds, 
and rain. 

On the 11th she was in lat. 28° S., long. 48° E., wind variable; 
weather fine, and continued so till she got off the Cape of Good Hope. 

At the Bellbouy, Port Louis Harbour, during this hurricane, a 
ship called the Patriot, was driven from her anchors on the 9th, 
and with the S.E. wind drifted to the N.W. ; next day theN.W. wind 
carried her directly back, and threw her on shore, about a mile to the 
south of her former anchorage. The vessel was unmanageable, and, 
amid the thick of the storm, her crew knew nothing of whither they 
were driving, till they struck near the spot which they had left 
twenty-four hours before. Extracts from the vessel's log have been 
obtained, but too late for this part of the work ; and as they are very 
interesting, in connection with what has been written before we saw 
them, they will be given in the Appendix. 
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The Mauritius Hurricane of 1844. 

(No, 26 tmck on the chart) 

The accounts which we have of this gale are not very complete, 
but are sufficient to enable us to recognise the outline of a rotatory 
action. 

The Tartar was lying in Port Louis Harbour on the 1st January, 
when the wind was blowing a fresh breeze at N.E., with cloudy 
weather, and constant rain. The Stag, at the Bellbuoy, for sixteen 
hours, states that the wind was E.N.E. to east, which may be ac* 
counted for by her being tw^o miles further out from the influence of 
the mountains than the Tartar. 

On the 2nd January, the Tartar, in the same situation, had a 
strong N.E. gale, with constant rain, while XYiq Stag, under weigh, 
and steering to the S.W., was six miles off the Morne, or Cape 
Brabant, (S.W. point of Mauritius) and had the same kind of wea- 
ther with squalls, &c. 

On the 3rd, the Tartar, still in port, had the wind N.E., and was, 
like the other ships in harbour, prepared in the usual way for the 
hurricane ; while the Stag, in lat. 21° 45' S., long. 55° 48' E., had the 
storm at east to E.N.E., with heavy gusts, constant rain, &c. She 
was running W.S.W. and W. by S. 

On the 4th, the hurricane at Port Louis was at its height, and 
veering from N.E. to N.W.; but, in lat. 23° 12' S., long. 53° E., the 
Stag had a strong gale, which, in the course of twenty-four hours, 
veered from east to S.E. and S.S.E., " with a high sea, constant rain, 
and blowing hard." 

On the 5th, the TVir^ar reports strong N.W. gales at Port Louis, and 
five ships on shore on the N.W. reef. On this day the Stag, had got 
as far as lat. 24° 13' S., long. 52° 2'E., with the wind moderating, at 
S. by E. to south, and the sky becoming clear, but a "high confused" 
sea continued during the twenty-four hours. 

On the 6th, at Port Louis, the wind north, moderating. The Stag, 
in lat. 24° 58', long. 48° 27' E., had S.E. and variable winds, with 
occasional gusts, and a high sea, but saw nothing more of the gale. 

In this storm the Stag was evidently in front of the gale, 
and left it behind, even crossing its apparent path ; and is 
a further proof of the slow rate of progression on nearing 
the Tropics. 

The centre would appear to have passed to the west- 
ward of Mauritius, and did more damage to the shipping 
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in harbour by the force of the sea, than bj that of the 
wind, which is described by an eye-witness of this and 
former hurricanes, to have been a **mere puff;" but was 
very severely felt at the island of Bourbon ^ 

The following extract from the " Times," throws addi- 
tional light upon the subject : — 

By the late arrivals from the Mauritius, the most pain- 
ful intelligence has been received relative to a dreadful 
gale of wind that visited that island in the month of 
January last, during which, we regret to say, an India- 
man named the Hugih Matthie, 538 tons burden, and two 
emigrant ships, and two other vessels, were completely 
wrecked. Among the latter was the ship Amity, belong- 
ing to Liverpool, a very fine vessel, 600 tons burden, with 
180 emigrants on board, besides the crew. The ship, 
which was quite a new one, sailed from Liverpool in the 
early part of June last for Bombay, and made a splendid 
passage. From Bombay she proceeded to the Mauritius 
with emigrants for the island, which place she reached in 
safety in the latter part of December, and remained in the 
harbour, in company with seven other vessels, until the 
hurricane broke forth. It appears from the letters received, 
that the storm commenced on the morning of the 3d of 
January, and immediately the master. Captain Wrightson, 
observed it approaching, he applied to the Port-office to 
obtain a pilot, in order to run the ship into the inner 
harbour, where she would be better sheltered ; but none 
could be had, they having been engaged for the other 
vessels. As the day advanced, the wind increased 
greatly, with a heavy rolling sea, and by 9 o'clock there 
was a violent storm. The Amity had both anchors out 
with 140 fathoms of cable, in order that she might ride 
easily, but the violence of the sea wcftked her about in a 
most fearful manner ; and frequently during the night the 
waves rushed along the decks, sweeping everything before 
them. At 11 o'clock, a large ship, which lay at the 
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Amity s stern^ commenced firing minute guns^ and dis-^ 
charging rockets and blue lights for assistance. One of 
the vessels that left Liverpool at the same time as the 
Amity did, unable to bear up against the storm, broke 
away from her anchors, and was hurled among the rocks* 
Two other ships shared the same fate. They were driven 
from their anchors, and were carried with terrific force on 
shore ; and, unfortunately, these were also laden with emi- 
grants, who had been shipped at Calcutta for the Island. 
The .^mzfy weathered the gale until 8 o'clock on the morning 
of the 4th, when her cables were snapped by the force of a 
tremendous sea, and in an instant, in sight of thousands of 
persons, crowded along the coast, she was thrown upon the 
reef of rocks near the inner harbour, where every one on 
board would inevitably have perished but for the judgment 
and courageous conduct of the commander, Captaia 
Wrightson."— TzW^, 29^A AprU, 1844. 



STORMS TO THE SOUTHWARD OF 

MAURITIUS. 

Some of the gales already referred to in the preceding 
pages have been traced to the extra- tropical border of the 
trade wind, or probable place where they cease to have a 
determinate form or direction, and become stationary or 
uncertain in their movements. A few other cases may be 
added as illustrative of this: — 
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The Windsor, in 1836, during her homeward voyage, met in with a 
gale, as explained by the following extracts : — 



Date. 



Feb. 19 



Coanes. 



W. by S. 



>» 



20 



>» 



21 



ff 



22 



W.N.W, 
N.N.W. 



w.s.w. 
s.w. 



N.W. 
W.N.W. 



Winds. 



South. 



S.S.W. 
to 

S.W. 

and 
West. 

North. 

N.W. 

W.N.W. 



Bemarks. 



S.W. 



A fresh gale, squally, heavy rain, and 
ship under close-reefed topsails. 
Lat. 25° 22^ S., long. 63° 11' E. A 
heavy sea. Barometer 29.85, sym- 
piesometer 29.25, thermometer 80°. 

Weather getting somewhat more mo- 
derate. Out second reef of topsails. 
Lat. 25° 25' S., long. 60° 28' E. 
Barometer 29 . 83, sympiesometer 
29.42, thermometer 79°. 

The gale freshening ; a heavy confused 
swell; ship labouring heavily. Split 
some sails. Lat. 26° 30' S., long 
58° 33' E. Barometer 29.82, sym- 
piesometer 29.35. 

Weather getting better. Lat. 26° 1 1' S., 
long. 57° 55' E. Barometer 30.7, 
sympiesometer 29.92. 



This ship seems to have crossed the path of an ad- 
vancing storm (track 27 on the chart), and although, by the 
fall of the barometer and sympiesometer, she must have been 
at a considerable distance from its centre, the wind veered in 
the usual manner. On the 20th, her course N.N.W.led her 
away from the storm, and the weather was better. Next 
day, running S.W. toward it, she again got into bad wea • 
ther, and carried away some sails. On the 22nd, by 
steering N.W. she got clear of it altogether. 

This vessel, in 1838, encountered a gale in the same 
place, and nearly similar in every way. 
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(No, 28 track on the chart) 



Date. 



Feb. 17 



» 



18 



if 



19 



Courses. 



W. iS. 



West. 

s.w. 



N.W. 
West. 



Winds. 



N.E. 
N.N.E. 



North. 

N.N.W. 
N.W. 



S.W. 

w.s.w. 



Remarks. 



Threatening appearance : vivid light- 
ning from S.W. to N.W. Hard rain 
Three reefs in topsails; down top- 
gallant-yards. Lat. 27° 26' S., long. 
56° 44' E. Barometer 29.86, sym- 
piesometer 29.42, thermometer 81°. 

Under close-reefed topsails. Incessant 
rain ; fresh gales ; hard squalls. 
Threatening appearance. Lat. 28° 39' 
S., long. 54° 11'. Barometer 29.79, 
sympiesometer 28.41. 

Weather moderating, and fine by noon. 
Lat. 28° S., long. 53° E. Barometer 
30.9, sympiesometer 28.78. 



On this occasion the Windsor would appear to have 
crossed behind the storm, and run through its northern 
half. As in the first case, when running S.W. she finds 
the gale increasing, and by steering N.W. gets out of it, 
there is reason to think that both these storms were very 
slow in their diurnal progression, from the fact of this 
vessel, on both occasions, being able to run up to and pass 
them. 

We are in possession of records of other hurricanes met 
in with along the great track from India to the Cape of 
Good Hope, but in a work so limited as this it is impos- 
sible to give insertion to them. It is sufficient therefore 
to observe, that as fer as we have examined them, they 
agree in every point in establishing the more important 
and prominent characteristics of the other revolving gales, 
which have just been referred to. 
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STORMS ON THE EAST SIDE OF THE 

INDIAN OCEAN. 

It would appear that there is another locality near the 
N.W. coast of New Holland^ between the boundaries 
of the trade wind and monsoon, in lat. 10° S., and long. 
120° or 130° E., where the state of the aerial currents 
seems to be favourable to the formation of revolving gales, 
and from whence they move to the tropic by a curving 
course, coinciding with what may be called the middle 
track. Unfortunately, there is very little known about 
tempests in this part of the world, owing, perhaps, to the 
few ships that are crossing their path. The rise of our 
Australian colonies, and their increasing communication 
with India, and other places in the Indian Ocean, bring 
it within our province to point out spots where danger of 
this nature may be apprehended or perhaps avoided. At 
all events, it may pave the way for further and more satis- 
factory inquiry. 



The "Maguasha" Hurricane. 

{No. 29 track on the chart,) 

The brig Maguashay on her way from Swan River to 
Sandalwood Island, got into a storm of a rotatory kind, 
about the end of February, 1843, — a year famous for gales 
all over the Indian Ocean. 

On the 27th February, this vessel was in lat. 18° 3(y S., long. 
116°E., and the following extracts from her log-book show her 
subsequent course : — 
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Extracts from the Log of tfie Brig Maguasha. 



Hours 
1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 

1 

2 
3 
4 

5 
6 

7 

8 

9 

10 

11 

12 

1 

5 

12 
4 
9 


K. 

6 
6 

7 
7 
8 
8 

7 
7 
7 
7 
7 
7 

7 
8 
8 
8 
8 
8 
6 

1 
I 
1 


F. 

4 
4 

4 
4 

4 
4 
4 


Ck)ur8es. 


Winds. 


Bar. 


Remarks. 


NE.by N 

NE.byE. 
NE.byE. 


S«S.E. 

South. 
S.W. 


29.70 
29.60 

29.10 
29. 

29.95 

28.90 
28.75 

28.65 
28.70 
28.80 


28th February, 1843. 

Strong breezes and fair. 

4h. p. M. Do. 

6h. Freshening breeze. In 
studding sails, and fore and 
mizzen topgallant sails. 

At 8h. fresh breezes and 
squally. 

9h. Increasing breezes. In 
second reef in topsails. 

Midnight. Strong winds and 
squally, heavy rain. Furled 
mainsail, stowed main- top- 
sail, yards on the caps. 
Furled the foresail. 

At 4h. A.M., freshening breezes. 

At 6h. A. M. wind increasing 
to a perfect hurricane. Fore 
and main -topsails ^ave way, 
furled the remams, - and 
scudded under bare poles. 

At 8h. still blowing and con^ 
tinned heavy rain. 

At lOh. a heavy sea struck the 
vessel and she broached to. 

Noon, Do. weather and wind. 


S W.by S. 
Off S.W. 

by S. 
W. by N. 
Off W.by 

S. 

N.W. to 

W. 


W.N.W. 


28.60 

29.80 

29.10 
29.30 
29.60 


1st March, 1845. 

Begins with a heavy gale, and 
continued rain. 

At 4h. do. weather. 

6h. Much the same. 

At 8h. still blowing heavy, set 
main-trysail close-reefed. 

Midnight. Decreasing breezes 
with heavy rain. 

At 6h. moderate breezes and 
clear. 

At 8h. light breezes with a 
confused sea. Under the 
remains of fore and main- 
topsails, and bent others. A 
strange sail in sight, and 
steering to the west. 

Noon. Moderate and fine. 

Lat. 16° 9' S. 
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The probable track of this storm is laid down on the 
chart, where it will be seen to be perfectly conformable to 
all the others that have been described. The brig got 
into this storm in a very few hours, from the circumstance 
of running directly to meet it. It appears that on the 28th 
her course was about N.E. for 130 miles before she got 
into the vortex, and assuming that the diurnal progression 
of the latter to the S.W. by W., was similar to that of 
other hurricanes in lat, 16° S., or about 200 miles in 
twenty-four hour$, it may be inferred that its semi- 
diameter was 250 miles at least. Another circumstance 
strikes us as remarkable; the barometer fell from 29.70 
to its lowest range in twenty hours; but in rising it took 
thirty hours to regain the same level. The explanation is ob- 
vious : the focus and the brig, in the first instance, were 
approximating each other, equal to the sum of both their 
rates of progression, but on separating, the mercurial 
column only ascended in the ratio of the departing move- 
ment of the former, as the latter being hove-to was not 
changing her position more than a mile an hour. The 
course of the Maguasha would appear to have led her 
across the track of the storm, within a few miles of the 
point of the vortex. 

The present case satisfactorily shows that rotatory gales 
of a progressive kind occur near the vest coast of New 
Holland. In the line which that of the Maguasha may, 
from analogy, be supposed to have followed in its course 
to the Tropic, we find by the following notes, that other 
vessels have suflFered severely from storms, which, although 
we have no account of their real nature, may reasonably 
enough be considered as revolving like that just noticed. 

On January 6th, 1812, the Abercromhy^ track 30 on the 
chart, a 1200 ton ship, was dismasted, and very nearly foun- 
dered in a gale, in lat, 14° S., long. 115° E. The wind 
began at north and veered to east and S.E., then suddenly 
chopped round to N.W, The storm, occurring in the same 
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place as that of the Maguashuy was, no doubt, similar 
in other respects, 

The Ceres, in 1839, when in lat. 21^ S., long. 112^ E., 
encountered a storm in which she lost her masts. 

Colonel Reid notices the Bridgewater having met with 
a hurricane, veering from N.E. to N.W., on the 4th Jan. 
1830, in lat. 21° S., long. 90° E., and from its effects it 
appears to have been of a severe kind. -? 

The following extract from the "Morning Herald" of 
Nov. 3, 1843, informs us of a hurricane near Timor, nearly 
in lat. 10° S., long. 124° E. 

Timor Hurricane of 1843. 
{No. 31 track on tfie chart) 

" Batavia, June 30th. — From 12th January to beginning of Feb- 
ruary, violent N.W. winds prevailed in the Molucca seas, and did 
some damage in Amboyna to the Government buildings, and ren- 
.dered the communications between the islands exceedingly dan- 
gerous. ^ 

" Accounts from Timor, of the 17th May, say that on the night of 
the 21 St April there was a terrible hurricane, which was especially 
destructive in the Island of Rotty. Vast numbers of trees were 
blown down, and great damage was caused by the blowing down of 
large lofty trees where the bees breed, so that it is believed no wax 
can be collected for two years. A great number of houses were 
thrown down, and seventy-five persons lost their lives, among whom 
were the wife and daughter of the Rigih of Talay. In Timor some 
trees were thrown down, but the damage was not so con- 
siderable.*' 

Supposing the Maguasha hurricane, as it came from the 
N.E. was formed near Timor, and in its course to the S.W. 
followed a curving direction to the Tropic, similar to that 
of the Rodriguez, it would nearly embrace the situations 
where the above-named vessels fell in with storms. 

At Mauritius, information may probably be collected on 
this interesting subject, as vessels, on sustaining severe 
damage in the eastern part of the Indian Ocean, generally 
run before the trade wind to that island to refit. 
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HURRICANES IN THE MOZAMBIQUE 

CHANNEL. 



The "Malabar's" Storm of 1840. 

{No. 32 track on the chart.) 

In January, 1840, the ship Malabar encountered a 
hurricane in the channel between Madagascar and Africa, 
which has all the character of a vortical storm, moving in 
the usual direction from about E.N.E. to W.S.W, The 
following observations are obtained from her log-book. 

Extracts from the Log of the Malabar. 



Hours 

A.M. 

1 

2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 

P.M. 

1 

2 
3 


K. 


P. 


Courses. 


Wind. 


Bar. 


Remarks. 


S. by E. 
S. by W. 


W. by N. 
W.byN. 


Bar. 30 
Ther. 85° 


January 22nd. 
Calm. 7h. 30m. p.m. a sharp 
squall W.N .W., with much 
lightning. Lat. 13° 18' S., 
long. 41° 21' E. 


S.byW. 
S.W.toS. 


W. by N. 
S.W. 


29.80 
29.80 

29.75 

29.70 
Ther. 85° 


January 23rd. 
Threatening appearance ; 
dark cloudy weather, and 
sharp squalls. Two reefs 
in the topsails. 

Lat. 14° 35' S., long. 42? 8^ 
E. Course south, 32° E., 
91 miles. 

At Ih. 30m. hard squalls, with 
heavy rain. 
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Extract from the Log of the Malabar {c<mt%rmed). 



Hours 

4 


K. 


p. 


Counefl. 


Winds. 


Bar. 


Bemarks. 




South. 






5 








s.s.w. 




At 5, close-reefed the topsails^ 


6 










29.60 


Sunset, blowing a heavy gale< 


7 












Sent down royal yards. 


8 








S.W. 






9 










29.50 


A high sea and much light- 


10 












ning. 


11 








ws.w. 






12 

A«l9 • 












■ 












January 24th. 


1 


2 




N.W. to 


W.S.W. 


29.50 


Incessant rain with heavy 


2 


2 




W.N.W. 






sea, down top-gallant 


3 


2 










yards. 3 a.m. wore ship. 


4 


4 




S.W. 


N.W. 




At 4 A.M., tremendous heavy 


5 


4 










squalls. Furled the top- 


6 


3 








29.40 


sails, housed top-gallant- 


7 


4 




South. 


N.N.W. 




masts, &c. &c. 


8 


4 




N.W. 






Pitched away jib-boom. 


9 


4 








29.40 


At 7 A.M., almost a perfect 


10 


4 




S.W.iW. 


North. 




hurricane. Ship labouring 


11 


4 










much, and shipping a great 


12 


5 










deal of water. 


P.M. 












At 10 A.M., blew a perfect 


1 


5 






N.E. 




hurricane. Hove the ship 


2 


6 




W.S.W. 




29.50 


to under bare poles. 


3 


6 




West. 






Lat. 14° 46' S., long.42'*3rE. 


4 


8 




SW.byW 




29.56 


The wind veering gradually 


5 


8 










round the compass from 


6 


8 










S.W. to W.N.W. and N.E. 


7 


9 










3 P.M., gale moderating. 


8 


9 








29.60 




9 


9 












10 


9 












11 


9 










Midnight, hard squalls and 


12 


9 








29.60 


heavy rain. 


A>Sl. 












January 25th. 


1 


10 




SW.byW 


E.N.E. 


29.60 


Looks wild : shipping broken 


3 


10 










seas over all. 


7 


9 




S.W. 


E. by S. 


29.65 




9 


8 










Gale moderating. 


P.M. 














1 


9 




SW.byW 


E.N.E. 


29.65 


Lat. 18° 15' S., long. 40° 16' E. 


3 


9 








Ther. 80^ 




4 










29.70 




12 










29.70 
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Here is a storm, evidently of a rotatory kind, but in a 
situation different from those already examined. Yet, 
as in those other cases, the direction of its movement, rate 
of progression, &c. are perfectly conformable to those of 
the Rodriguez, and other storms, when in the same lati- 
tude, and also to that of the Maguasha^ on the opposite 
side of the Indian Ocean. Uninfluenced by the land on 
either side, the vortex appears to have moved across the 
Mozambique Channel by a W.S.W. course (true S.W. by 
W.) The Malabar would seem to have been running into 
the northern side of the storm's circuit, and had the centre 
passing across her course down the Channel. As long as the 
vessel was not making much progress, the gale was nearing 
her, and the barometer gradually went down, till the 
vortex was past; and it would most probably have risen in 
the same manner had she lain-to. But no sooner was the 
storm round to N.E., and became a " fair wind," than she 
commenced running S.W. by W,, almost parallel to its 
course, and for twenty- four hours more was in a severe gale. 
And what is still more remarkable and instructive, the 
barometer remained at about 29.60 for twenty hours, while 
the vessel was scudding nine and ten knots an hour. If 
any thing could satisfactorily show the rate of progression 
of a storm, it is this case of a ship sailing alongside of 
the storm's centre, and keeping within the same relative 
distance of it for twenty hours. The same circumstance, 
however, has occurred in other cases, but in a less remark- 
able degree. 



The "Boyne's" Storm. 

{No, 33 track on the chart,) 

Recorded in the " Law of Storms," appears to have 
occurred in the very same position as that of the Malabar^ 
and at the same time of the year; — and is in some degree 
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conclusive with regard to the opinion that storms pursue 
certain lines. It is surely something beyond mere acci- 
dent that brings under view two storms in the same 
locality in the Mozambique Channel ; and those of the 
Maguasha and Abercrombyy near New Holland. 

It appears that about the time of the Boyne gale^ a 
vessel encountered such weather to the eastward of Mada- 
gascar^ as to lead Colonel Reid to infer that it came 
from that direction, and of course crossed the island. This 
is exceedingly probable, and would create a supposition 
that the storms of the Mozambique Channel are formed at 
the north-east part of Madagascar, somewhere about lat. 
10° S. That their source is not much farther to the east- 
ward is rendered likely by the fact that tempests are abso- 
lutely unknown at the Seychelles group of islands. 



SECTION V. 

CIRCUMSTANCES CONNECTED WITH THE FORMATION OF 
ROTATORY STORMS IN THE INDIAN OCEAN SOUTH 
OF THE EQUATOR. 

We are thus acquainted with a succession of storms^ of a 
peculiar kind^ which have swept over certain tracts of the 
South Indian ocean^ and left behind a train of memorable 
disasters. If we are right in the conclusion that they 
depend on the periodical laws which control the revolving 
seasons^ it is to be expected that they will revisit the same 
latitudes with equally destructive consequences to such ves- 
sels as may unhappily be exposed to their fury. It is 
hoped, therefore, that no apology is necessary for an 
attempt to explain their nature, in order to arrive at the 
means of averting the calamities consequent on their 
recurrence. 

In the preceding sections it is shown that the greater 
proportion of hurricanes in the region to which we refer 
may be traced to the neighbourhood of lat. 10° or 12° S., 
and near Sumatra, Java, and other islands, stretching 
away to the eastward in the same parallel ; and that, with 
little deviation, they have followed a common track to the 
S.W. It is further demonstrated, that they are vast 
whirlwinds, revolving from east by south to west, in 
accordance with the views of Mr. Redfield and Colonel 
Reid. It is satisfactory to reflect, that the more complete 
our information is with regard to a particular storm, the 
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more fully is this point established. It is only in the 
instances of single ships that any doubt can possibly arise 
on this head, and even in these we have seen that the 
majority concur, to a remarkable extent, in supporting the 
rotatory principle. In the Rodriguez storm, the evidence 
adduced in favour of this is, in our humble opinion, almost 
irrefragable. There is scarcely a day from the Ist to 9th 
April- on which this is not manifest. Each day is a 
separate fact, and a consecutive chain of these is linked 
together in such a manner that each adds corroborative 
testimony in support of the correctness of its prede- 
cessor. 

Allowing, what in all probability is the case, that some 
errors have crept into our calculations, or existed in the 
information from which the inferences are drawn, it is 
hardly possible to suppose that they have all occurred on 
one side. At least, it may be granted, that they correct 
each other ; but, if we put the doubtful facts out of the 
question, there are enough remaining to confirm the opi- 
nions and results which are given. 

From the absence of a more complete and extended 
system of observation on storms than that which we 
possess, not only many difficulties present themselves at 
the outset, but fresh obstacles start up at every step, in 
the investigation of this intricate subject. In producing 
these strange commotions of the atmosphere, a variety of 
agencies appear to co-operate. Among them, we may 
mention the action of heat, and its allies, electricity and 
light, (the latter perhaps in a subordinate degree,) the 
laws of gravity, the revolution of the earth on its axis, the 
effects of vapour during its suspension in the atmosphere, 
and the changes which it undergoes when condensation 
takes place ; and, finally, the new and distinctive laws 
acquired by, and which govern, a body of air in circular 
motion round a focus progressing with a greater or less 
degree of speed. To investigate the complex operations 
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arising out of an apparent combination of all^ or even a 
few of these powers, is a task which oflfers little encourage- 
ment, and it may be considered as temerity in one who has 
hitherto only paid a very limited attention to meteorology 
to attempt it. The condition of the upper regions of the 
atmosphere is a point of great importance to be known, 
and is likely to elude our inquiries for a long time. 
The state of air, in its union with vapour and electricity, 
seems to be more intimately connected with a rational 
solution of the question, than the simple assumption that 
one or other of the two last are the sole cause. Our 
present object is to arrange the phenomena which are 
developed during a hurricane, in what seems to be their 
proper position, as primary causes, or as effects exercising 
a subordinate and re-active influence on the process from 
which they derive their origin. From the very nature of 
the inquiry, it is impossible to divest it of much hypo- 
thetical reasoning, and reference to principles which are 
not yet definitely fixed, and only accepted in a limited 
degree. Truth, however, is what we seek, and if nothing 
new is brought forward, we may hope to confirm some 
hitherto rather doubtful points which have been pro- 
pounded on the subject of storms. 

Before entering more directly into the investigation 
before us, it may not be out of place to recall a few first 
principles of meteorology, which must be borne in mind 
throughout, as being essential to the elucidation of the 
inferences which have been deduced. 

The atmosphere which surrounds our globe is generally 
supposed to be about 45 or 50 miles above the level of the 
ocean, and, in its ordinary condition, exerts an equal 
pressure at every point of the earth's surface. This pres- 
sure amounts to the weight of about fifteen pounds on the 
square inch, and is capable of supporting a column of 
mercury thirty inches in height. The density of the air 
diminishes fi:om below, upwards, in a geometrical ratio. 
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SO that, at the elevation of three miles above the level of 
the ocean, the barometer or mercurial column will fall to 
15 inches, and at six miles to 7^ inches, and so on. It 
therefore follows that half the whole mass of atmosphere 
is within three miles of the earth, or nearly so. It is also 
found that the temperature of the atmosphere decreases 
from below upwards in a regular gradation, or, more cor- 
rectly speaking, the sensible heat unites with the air, and 
assumes the latent form. In a quiescent state this process 
is regulated throughout the whole height of the column 
by the degree of heat at the base. When air is heated, its 
bulk proportionately increases, while its specific gravity is 
diminished ; it becomes rarified, and acquires a tendency 
to ascend, or rather, in obedience to the laws of hydro- 
statics, it is forced upwards by the lateral pressure of the 
surrounding cool and heavier masses. 

Near the equator, the mean temperature at the surface 
of the earth is nearly 80°, while within the polar regions 
it seldom exceeds 32°, or the freezing point, and is 
generally far below this. This diflference is attended by a 
corresponding inequality in the weight of a given bulk of 
air at the two places. But as the superincumbent pressure 
of the whole atmosphere is found to be equal at both 
points, it necessarily follows that at the former, owing to 
its higher temperature causing it to occupy more space, it 
must be considerably higher than at the latter. This 
elevation is further assisted or increased by the centrifugal 
action of the earth, caused by its diurnal rotation. The 
upper surface of the atmosphere will thus represent two 
planes, inclining fi*om the equator to the poles. 

A direct consequence ensues from this state of things 
in producing an atmospheric current from the colder to 
the warmer locality at the level of the ocean, counter- 
balanced by another and opposite one in the higher 
regions. Taking Professor Daniell's calculation as the 
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simplest and best which we know,* we find it stated, that 
as the temperature of the atmosphere at the equator, on 
the level of the earth, is 80°, its specific gravity is only 
•90000, whereas, at the poles, supposing it to be at 0, its 
density will be equal to 1*0666; an excess of gravity is thus 
established at the latter place, with a perpetual tendency to 
press onward to the point of least resistance. In fact, the 
quantity of atmosphere within three miles of the surface 
of the globe, near the poles, being heavier than that at the 
equator, the laws of gravity will force the former under the 
latter, exactly in the same manner as water placed at one 
end of an oblong vessel would quickly penetrate beneath 
a quantity of oil or lighter fluid at the other. On the 
other hand, the excess of atmosphere in the upper strata, 
near the equator, over that of the polar regions, will, in 
obedience to the same laws, constantly tend to flow 
towards the latter. The lower, or polar current of air, on 
approaching the tropical latitudes, is gradually receiving 
accessions of heat, so that when it arrives at the hottest 
region of the earth, it acquires a vertical motion to a cer- 
tain elevation, whence it flows back to the colder regions, 
yielding up its latent heat in a sensible form as it sinks 
downwards, and, in the temperate zones, reaches the level 
of the earth as a bland and genial west wind. 

As heat is the chief, if not sole agent in creating this 
continuous interchange of the atmosphere between the 
hot and cold parts of our globe, by means of a superior 
and inferior current, so we have another, and perhaps 
equally important, force to consider. From the diurnal rota- 
tion of the earth acting more directly on the solid parts of 
the globe, the aerial masses by which it is surrounded are, 
to a certain extent, left behind, so that while the earth is 
moving eastward, the atmosphere appears to have an 
opposite direction. Hence the polar currents flowing to 
* DanielPs Meteorological Essays, page 18. 
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the equator are by this means caused to deflect in an 
easterly, or rather a N.E. direction, on one side of the 
line, and S.E. on the other. As the eflfect of the earth's 
revolution is greatest at the equator, and diminishes 
towards the poles, its operation is in a great measure con- 
fined to twenty-six or twenty-eight degrees on both sides, 
embracing the tract occupied by the regular or trade-winds. 
Beyond the latitudes of 30° N. and S. the atmospheric 
currents are variable, or principally from the westward, 
and, as we have said, are supposed to be formed by the 
higher current of the tropics sinking down to the level of 
the earth, and carrying with it so much of the easterly 
motion received at the equator, as to give it a great excess 
over the slower rotation of the solid parts of the globe at 
this point 

Such, we believe, are the commonly received opinions 
with regard to the causes of the trade- winds, and general 
currents of the atmosphere, since the time of Hadley. It 
seems, however, that some meteorologists of the present 
day still controvert the important influence of heat at the 
equator, in producing an ascending current, in its vicinity, 
to form the great equatorial wind above, and in a counter- 
direction to the trade-winds. The fact of an upper 
current existing is so satisfactorily proved, that it seems 
to be scarcely necessary to advert to the decisive argu- 
ments which support it. 

If we allow that the rotation of the earth on its axis 
is the sole cause of the trade-winds, we should naturally 
infer that their force would be greatest at the equator, 
and their direction due east. This is opposed to expe- 
rience ; for it is well known that in the neighbourhood of 
the equator there is a tract of ocean which lies between 
the two trade-winds, characterized by calms, and light, 
variable, or west winds. This space extends from Africa to 
America, in the Atlantic, and is from six to eight degrees 
in breadth. It is also found that the trade winds are 
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more easterly in their direction near the tropics ; and as 
they approach the interval of light winds they gradually 
deflect towards the equator, and, at the same time, become 
weak and uncertain, so that the N.E, trade veers to 
north, and the S.E. trade to south; thus blowing at 
right angles to the direction which they ought to have, 
if under the influence of the earth's revolutionary move- 
ment at the point where its velocity is greatest. 

The very name of " calms," applied to the region in 
question, indicates an absence from lateral and horizontal 
currents to any remarkable extent. As the two winds 
which bound this space blow directly into it, it argues 
that there must be some way for such a continuous accession 
of atmosphere to escape, else an accumulation would 
necessarily take place, and an elevation of the mercurial 
column be the result. For instance, let us suppose that the 
tract lying between the two trades represents a parallelepoid 
of forty degrees long and eight broad, between the Cape 
de Verde Islands and the West Indies, into which the oppo- 
site trade-winds, or lower strata of the atmosphere, to 
the height of three miles, enter from both sides, at the 
rate of 20 miles per hour, that of a gentle breeze; 
if no up- current existed, the only lateral channel open 
for the efflux of the air would be the eight degrees at 
either extremity, where the wind would constantly blow 
with a velocity of 100 miles per hour, or that of a violent 
storm. But supposing the eflects of the rotation of the 
earth opposed this at the eastern extremity, the current 
flowing out at the opposite point must be increased to the 
enormous rate of 200 miles per hour, exceeding that of the 
most tremendous hurricane ! If we turn to the Pacific 
Ocean, where the "calms" form a mere band, reaching 
from America to the Indian Archipelago, into which the 
regular winds at the surface of the earth blow from both 
sides, the reasoning which has been adduced applies with 
much greater force. Nothing, in fact, but an ascent of air 
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at the equator is adequate to explain the circumstance to 
which we refer. 

Allowing the mass of air subject to the motion of the 
trades to extend for three miles above the sea, and to. 
enter the equatorial tract in question, at twenty miles per 
hour, it would only require three miles of latitude to 
assume a vertical motion of the same velocity as that which 
it previously possessed. Or supposing this upward direc- 
tion does not exceed one mile per hour, the whole stratum 
will have risen above the level on which it approached the 
equator within the distance of sixty miles. But as the 
tract of variables is eight degrees in width, this new motion 
of the atmosphere must take place in a still more gentle 
manner. Nor is it probable that the whole of the lower 
stratum arrives at the ** calms" without acquiring an up- 
moving force. Indeed, from the gradual abating of the 
strength of the trade winds at their equatorial border, there 
is reason to think that certain portions of the atmosphere 
begin to rise some time before they cease to be percep- 
tible on the level of the earth. 

Every one acknowledges the agency of heat in gene- 
rating local currents in the atmosphere, or what are called 
land and sea breezes ; why, therefore, should its influence 
on the general currents of the globe be objected to ? The 
difierence of temperature on the surface of land within the 
tropics, between the day and the night, seldom exceeds 
30° or 40°, but between the poles and equator it is at least 
equal to 80°. It is true that the dry surface of an island 
is capable of raising the temperature of the air in contact 
with it far above that which would be produced by the 
same extent of the ocean, and that, by this increased rare- 
faction, it would acquire a greater tendency to ascend ; 
but, we suspect, that this is little more than equivalent to 
the additional impetus which the vertical current of at- 
mosphere at the equator must receive from the elastic force 
of vapour, constantly rising from the sea, at the greatest 
thermal band of the earth. It will be no easy task to ex- 
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plain on any other known principle than that of calorificr 
action, the existence of the equatorial zone of westerly 
winds, which embraces the globe and follows the annual 
movements of the sun. 

So far we have considered the space separating the 
trade-winds of the two hemispheres as being stationary, 
and near to the line. This, however, is not exactly the 
case, for the periodical movement of the sun from one 
tropic to the other is productive of certain changes which 
require to be noticed, and are, to a certain extent, cor- 
roborative of what has been said with regard to the agency 
of heat on the great and permanent currents of our 
atmosphere. 

It is well known that as the solar influence approaches 
the northern tropic, the N.E. trade becomes feeble, and 
recedes for several degrees farther from the equator than 
during the winter season, and the interval of " variables 
and calms," or what may be called the greatest thermal band, 
is carried in the same direction. At the same time the S.E. 
trade of the opposite hemisphere is increased in strength, 
and even extends its sway for four or five degrees north of 
the equator ; but as it takes some time for the heat to 
accumulate, these changes rather follow than accompany the 
course of the sun. In the same manner, as this luminary 
returns to the equator with a motion increasing till he 
has passed into the opposite tropic, the tract which is 
left behind gradually becomes lowered in its temperature, 
the dense air from the arctic region presses onward, and 
the trade-wind regains its force, and re-occupies its natural 
position. 

A corresponding series of alterations in the state of the 
atmosphere and its currents, is caused by the movements of 
the sun to, and retreat from, the southern tropic. Hence 
there is an annual fluctuation of the sub-solar band of 
the atmosphere, and "vertical winds" from one side to 
the other of the equator; with this difference, how- 
ever, that as the sun is somewhat longer in the northern 
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than the southern hemisphere, and the former is, for 
this and other reasons, comparatively higher in tem- 
perature, the great thermal zone does not advance so far 
into the latter region. 

We have been almost forced into these remarks, because 
it is in the tract of ** variables," lying at the equatorial 
edge of the trade winds, that we believe the source of the 
great progressive hurricanes of the tropics is to be found, 
at least it is so in the southern hemisphere. 

Now, in the Indian Ocean, directly connected with our 
subject, the general eflfects of the calorific agency of the 
sun, which have just been mentioned, are greatly modified 
and altered by the local influence of land. It is in fact a 
vast basin, with Africa on the west, Asia to the north, and 
the Indian Archipelago and New Holland on its eastern 
boundary; and is only open to the southward, where we 
understand its limits to be a line from the Cape of Good 
Hope to Bass's Straits in 34° S. 

When the sun is over these continents, the air in 
contact with their surfaces becomes heated, acquires an 
upward motion, and is replaced by horizontal currents of 
the atmosphere from the cooler localities in their vicinity, 
which in their turn oppose, disturb, or divert from their 
natural course those subject to the more fixed laws of the 
universe. The changes efiected in this way are so varied, 
and dependent on so many subordinate circumstances of 
an accidental nature, as to baffle any attempt to give a 
concise account of them in a work of this kind. This is 
weU exemplified in the case of the monsoons north of the 
equator, which alternately blow with a strength and peri- 
odicity equal to the more permanent and normal currents 
of the trade-winds. It is further to be recollected that the 
same causes which give rise to the monsoons, exist in a 
more limited degree on every spot of land scattered over 
the Indian seas, and are liable to produce derangements of 
the atmospheric currents proportionate to their size, po- 
sition, and the season of the year. 
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Having premised these brief sketches of the local and 
general consequences of solar influence, and the rotation 
of the earth on its axis^ on the atmosphere^ we may pro- 
ceed to inquire how far their operation is traceable in its 
stormy commotions. 

The season in which hurricanes occur in the Indian 
Ocean, south of the equator, is generally considered to 
extend from December to April, or hottest months in 
that hemisphere. Those with which we are acquainted 
have taken place in the following order : 

November 1. — on the 21st, Albums storm. 

December 3. 

January 10. 

February 16. 

March 17. 

April 10. 

May 1. — on 3d May, ExmoutKs storm. 

During the rest of the year tempests are unknown. The 
trade-wind occasionally prevails, in the winter months, to 
the extent of what may be called a fresh gale, but can 
neither be compared to the terrific force of the hurricane, 
nor is it marked by much change in its direction. Thus, 
finding that rotatory storms are confined to a certain period 
of the year, which commences about the time when the 
southern hemisphere has arrived at its greatest pitch of 
annual temperature, and continues during the retrograde 
movement of the sun to the equator, or even a few 
weeks later, we are naturally led to investigate the me- 
teorological condition of the atmosphere at this time, and 
to endeavour to discover to what extent they are influ- 
enced by it. 

The S,E. Trade-wind. — During the winter, or cool 
months of the southern hemisphere, which may be reck- 
oned from April to October, the trade-wind blows with 
great strength and steadiness over the South Indian Ocean, 
up to the very Line, or within one or two degrees of it. As 
soon, however, as the sun recrosses the equator from the 
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northern tropic, and the atmosphere begins to acquire 
additional temperature, a new state of things takes place. 
The regularity and force of the trade-wind begin to fail, 
and as the solar action increases, it soon dies away alto- 
gether, or recedes from the equator as far as lat. 10° or 
12° S., where its northern limit is established during the 
hot months of the year. At the same time, however, its 
southern border extends considerably beyond the tropic of 
Capricorn, to about 26° or 28° S., sometimes even beyond 
30° S. 

The Westerly Monsoon, — ^The alteration which the trade 
wind undergoes in its position is followed by another, and 
equally curious change, apparently induced by solar 
agency. The tract of ocean from the equator to 10° S., 
from which the S.E. trade retires, is occupied by a new 
aerial current, in a direction exactly opposite, and called 
the westerly, or N.W. monsoon.* This wind usually sets 
in about November, and begins to decline in March or 
April, and extends from the east coast of Africa to the 
Indian Archipelago and New Holland. Its direction near 
the equator appears to be about west to W.N.W., but at 
its confines next the trade in lat. 10° S., it becomes N.W., 
yet of course subject to many variations of a few points on 
one side or the other. 

Near the coast of Africa this westerly wind extends 
farther from the equator, and in its different variations from 
S. W. to- N. W., and even north, it generally reaches as far 
as Bourbon and Mauritius, where it may be considered as 
the prevailing wind from, December to March. Something 
of the same kind appears also to take place near the north-^ 
west part of New Holland. The heated air rising from 
the surface of this low, sandy continent, when the sun is 
over it, causes the westerly monsoon in the Molucca seas 
to blow towards it in a direction from N.N.W. to N.W.; 
and at the same time the S.E. trade, for some distance 
♦ The Line — westerly-monsoon of other parts of the globe. 
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from the coast, deflects *to south and S.W., till it rushes 
directly towards the same locality. The consequence is 
that the monsoon is found less distant from the equator, 
near the middle of the Indian Ocean, than at the great 
continents at either side. It would also appear that the 
trade-wind, during the solstitial season, approaches nearer 
to the equator at this point, as if forcing itself into the 
monsoon. This is more particularly the case between 
long. 80° and 90° E. 

In laying down the line of demarcation between the 
S.E. trade, and the westerly monsoon, at the season of the 
year when the sun is near the southern tropic, we do not 
mean to say that it is always the same, but merely that 
such is the mean position, yet, of course subject to 
variation from a number of disturbing causes which we are 
ignorant of, or can only suspect to exist as well in the upper 
regions of the atmosphere, as on the surface of the earth. 

It is asserted that the cause of the westerly monsoon is 
the ascent of rarefied air from the continent of New Hol- 
land, but it seems to be very questionable whether this is 
sufficiently extensive to draw a current of air across the 
Indian Ocean from Africa, in opposition to the efiects 
of the earth's rotation. In fact, the S.E. trade is only 
diverted from its ordinary direction, for a few degrees to 
the westward of the land. Nor does the influence of the 
Indian Archipelago appear adequate to the explanation of 
this new and periodical current.* The African continent 
ought, on the same principle, to give rise to a similar 
wind, in cceteris paribus^ in the , South Atlantic Ocean. 
Theory would lead us to expect that the solar action on 
the east coast of Africa and Madagascar, when conjoined 
with the momentum caused by the known efiects of the 
revolution of the earth on its axis, would be productive of 
an atmospheric current of no ordinary velocity from east 

♦ The westerly monsoon is known to extend as far to the coastward 
of New Holland as Tahiti. 
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to west, yet we find it exactly the reverse. A wind 
blowing within ten degrees of the equator for six months, 
in direct opposition to these forces, is a grave objection 
to the theory that heat does not affect the general currents 
of the atmosphere. 

The prevalence of this monsoon is scarcely reconcilable 
to any other agency than that of heat. This is suflSciently 
obvious from every fact connected with the subject ; but 
the precise nature of the proximate cause is by no means 
very evident, and admits of ample scope for conjecture. 
Allusion has been made to the sub -solar zone, lying 
between the trade winds of the two hemispheres, and to 
the vertical motion which air assumes in this situation. 
It would seem that in the Indian Ocean the movement of 
the sun towards the southern tropic carried this great 
thermal-band along with it as far as 10° or 12° S., displacing 
the trade-wind for a time, and giving rise to the new cur- 
rent blowing obliquely from the equator into this tract, 
where, during the solstitial season, the maximum degree 
of temperature and ascent of air is to be found. From 
the properties and direction of the N.W. monsoon, and its 
probable connexion with the vertical currents of the at- 
mosphere during the season peculiar to hurricanes in the 
South Indian ocean, we may conclude that about 10° S. 
it acquires an upward direction, and forms, or at least 
joins and adds its impetus to, the higher or equatorial 
current flowing towards the poles. 

It is very doubtful whether the influence even of 
Africa or New Holland extends more than a few de- 
grees from their shores, or is even accessory, in any 
remarkable degree, to the creation and continuance 
of an atmospheric current extending over 4,000 or 
5,000 miles of open ocean. It is not impossible that 
the force of the vapour ascending from the ocean, at 
the high temperature peculiar to the season, over the 
tract of the monsoon, may add considerably to its 
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velocity and tendency from the equator. The enor- 
mous quantities of water reused from the surface of the 
sea by continued evaporation^ at about 80° of Fahren- 
heit, can hardly be supposed to force its way through 
the molecules of air without conveying to them a greater 
or less degree of motion. The subordinate agency of 
vapour will increase as the density of the atmosphere is 
diminished ; hence, in the upper strata of air, near the 
equator, it may have a much greater influence than is 
generally suspected. 

Thus we have two great winds blowing, in contrary 
directions, from one side to the other of the Indian Ocean, 
between the equator and the tropic, the one depending on 
fixed and permanent laws, and the other, periodically 
called into existence by agencies of a temporary dura- 
tion, exerting an almost antagonist force to the former. 
As the solar action takes place in a gradual manner, the 
recession of the trade wind, and establishment of the 
monsoon, follow in a corresponding degree : the sky is 
serene and clear, indicating an increasing temperature in 
the upper regions of the atmosphere, and a rising dew 
point. But, as soon as the sun begins to leave the tropic, 
and the heat to decline, the changes contingent on the 
subsidence of the monsoon take place in a sudden and 
unequal manner, and it would seem often give rise to 
those fearful conflicts of elementary forces which form the 
subject of our present inquiry. 

Between the two winds in question, about lat 10° to 
12° S., there is an intervening space of several degrees of 
variable and light winds or calms, distinguished by an 
unsettled state of the atmosphere, exactly similar to that 
which occurs between the S.E. and N.E. trade winds in 
the Atlantic. In approaching this tract, the S.E. trade 
deflects to south, and the westerly monsoon to N.N.W. or 
north. At the meeting of these currents of air, or rather 
in the neutral interval, sudden squalls, lulls, thunder- 
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Storms^ and heavy rains, are usually experienced. This is 
to be expected from the very different conditions of the 
two winds, for they are not only diametrically opposite in 
their direction, but as dissimilar in reference to their 
respective temperature, humidity, and specific gravity, as 
it is well possible for two neighbouring masses of air to be ; 
so much so, that a few remarks on the subject seem to be 
necessary. 

The S.E. trade -wind at Mauritius prevails for about 
eight months in the year, or about 230 days, that is, in all 
its variations from south to east. In June, July, August, 
and September, it blows almost uninterruptedly, in strong 
steady breezes. In October it begins to wane, and alter- 
nate with N.W. and north winds. During the height of 
summer it is only experienced for a few days at a time, is 
squally, and usually preceded by heavy rain as it sets in, 
and seems to possess peculiar properties, as contrasted to 
the prevailing monsoon at this period. 

When this wind is fairly established, the atmosphere 
becomes less humid, the barometer rises about .20 or .30, 
and the temperature becomes lower by three or four, or 
even more degrees. The sky becomes clear and serene, 
and marked by light, well defined ciixo-cumulous clouds, 
floating along with the lower current, while an opposite 
drift may generally be perceived in the higher regions of 
the air. 

The limits of the monsoon, and season when it prevails^ 
have already been noticed; it therefore only remains to 
consider the peculiarities which distinguish it firom the 
trade-wind. As we have already said, the monsoon, vary- 
ing from N.W. to N.E., extends its influence as far south 
as Mauritius, and from December to March, may, with 
the exception of intervals of the S.E. trade, be considered 
as the prevalent wind. During this period, the mercurial 
column stands, on the average, about .40 lower than in the 
cool season : the mean temperature is also greatly in- 
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creased, and the dew point rises nearly in the same pro- 
portion. At the same time, the quantity of water sus- 
pended in the form of vapour throughout the atmosphere 
is at its maximum, and is nearly one-third greater than 
during the opposite season, and more than half the 
whole quantity of rain for the year is found to fall. 

The annexed Tables B and C, exhibit these results in 
a more compact form. By reference to these, it will be 
seen that a constant relation exists between the height of 
the barometer, the increase of temperature, and proportion 
of vapour absorbed by the air. The extent of the maxi- 
mum depression of the barometer observed for so many 
years, when the sun is nearly vertical, cannot be ascribed 
to any accidental circumstance, but to causes which 
annually recur. The same thing, however, is ascertained to 



TABLE B. 

An Abstract from Meteorological Observations made by 
Colonel Lloyd at the Observatory of Port Louis, during 
the years 1833, 1834, and 1835. - 



Months. 



January . . 
February 
March . . . . 
April . . . . 

May 

June . . . . 

July 

August . . . . 
September 
October . . 
November 
December 



. 



Mean range of the baro- 
meter. 



Max. 



30.189 
30.199 
30.221 
30.265 
30.328 

30.407 
30.409 
30.399 
30.398 
30.370 
30.236 
30.235 



Min. 



29.593 
29.769 
29.988 

29.927 
30.062 
30.099 
30.165 
30.199 
30.165 
30.101 
30.114 
29.950 



Mean. 



29.859 
29.899 
30.103 
30.063 
30.203 
30.238 
30.256 
30.200 
30.230 
30.269 
30.222 
30.285 



Thermo- 
meter in 
the shade 

Mean. 



81.96 
81.66 
82.66 
82.63 
77.20 
76.50 
73.93 
74.60 
75.70 
76.43 
79.20 
81.86 



Dew 
Point. 

Mean. 



74.10 
75.13 
75.43 

75.70 
69.66 
66.72 

62.37 
64.10 
64.41 
75.40 
70.06 
73.80 



Quantity 
of water 
in a cubic 
foot of at 
mosphere 

In grains 



9.343 
9.669 
9.650 
9.650 
7.911 
7.305 
6.574 
6.855 
6.860 
9.733 
8.248 
9.060 



Quantity 

of raJn 

which 

fell. 

Inches. 



8.453 
5.126 
5.916 
5.446 
6.233 
.516 
.830 
1.460 

,676 
1.186 
2.536 
8.860 



The quantity of vapour in the atmosphere is computed from the 
mean temperature and mean dew-point. 
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be the case in all tropical regions, where attention has 
been given to it. The diminished pressure of the atmo- 
sphere, indicated by the barometer, when it contains a 
greater degree of moisture, or additional increments of 
heat, can only be explained by the specific gravity of air 
decreasing as its temperature increases. Nor is the effect 
of vapour, at the tension of 80°, in lessening the weight 
of the atmosphere to be overlooked, although this will in 
some degree depend on the quantity existing in the higher 
strata of the air. According to Professor Daniell, the 
alteration produced in a given quantity of air by a tem- 
perature of 80°, and the elastic force of vapour at the 
same rate, would reduce its specific gravity to .9011, sup- 
posing air at 32° to be equal to a 10,000.* By the same 
table we find that, as the mean temperature at Mauritius 
in the winter is above 60°, its specific gravity would, 
when charged with humidity, be .9341, or .033 of greater 
density than during the hot months, and would raise the 
mercurial column in the same ratio. Perhaps the increased 
elasticity derived from these sources may be equivalent to 
the loss of pressure, by resisting, in a lateral direction, the 
heavier columns of atmosphere under the influence of the 
S.E. trade. Or, what is not unlikely, the cool and dense 
S.E. wind, in approaching the calm and hot tract inter- 
vening between itself and the monsoon, rapidly imbibes 
heat and moisture, and thereby acquires an ascending 
motion. 

As usual, when heat and vapour are combined with the 
atmosphere in a high degree, they appear to call into ex- 
istence a new and conspicuous element, nearly allied to, 
if not absolutely a modification of,. the former — we allude to 
the copious evolution of electricity, which is one of the 
most remarkable phenomena connected with the monsoon. 
It is very rare to see lightning with the S.E. trade, unless 
in those commotions where it is commingling with the 
N.W. wind. 

* Meteorological Essays, page 180. 
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Nothing is more characteristic of the monsoon than the 
dark^ gloomy, or overcast state of the sky. It seems as if 
a hazy, unbroken canopy of thin cloud was drawn over it, 
not sufficient, generally speaking, wholly to arrest the 
passage of the sun's rays, but tending to give them a great 
degree of refraction; and the air is ascertained to be 
nearly saturated with vapour at the time. Yet, unless the 
wind changes to the S.E., very little rain falls, except in 
sudden and brief showers, during which it is precipi- 
tated in torrents. Towards evening, the broken rays of 
light produce those wild, unnatural, and lurid aspects pe- 
culiar to the tropics at certain seasons. On the human 
frame this wind produces a feeling of lassitude and op- 
pression, and a sense of sultriness, similar to the sirocco of 
the Mediterranean, that cannot be accounted for by the 
mere difference of temperature. The inhabitants of Mau- 
ritius and Bourbon can foretell the approach of a ** Mal- 
gash wind" by their sensations alone. On the other hand, 
when the S.E, trade replaces the monsoon, the bracing and 
exhilarating influence on the physical and even mental 
energies is very remarkable. When the atmosphere is 
highly charged with humidity, it is in a great degree ren- 
dered unfit to absorb and carry off the exhalations from the 
skin and surface of the lungs, so necessary to health every- 
where, but more particularly so in hot countries, where 
these are also the means of removing superabundant caloric 
from the body. Hence the effects of the hot and moist 
N.W. wind, as contrasted with those of the trade on the 
animal feelings. We cannot help suspecting that much 
more is attributable to humidity of the atmosphere in pro- 
ducing disease within the tropics, than to the untangible 
and obscure poison denominated malaria. 

It is thus seen that during the season when hurricanes 
take place, and over the tract of ocean which they fre- 
quent, there constantly exist two masses of atmosphere in 
motion from opposite directions towards each other; and 
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differing widely in temperature, homidity, specific gravity^ 
and electricity. In a permanently-elastic fluid like air, 
there is a constant tendency to adjustment existing, by 
ivhich two dissimilar masses of this element rush towards 
each other, and commingle with a force and rapidity 
coincident to their vicinity, and the d^ree of inequality 
of the heat and vapour which they contain. On one side 
there is a comparatively dry and dense stratum of atmo- 
sphere, impelled in a fixed direction by steady laws, merely 
subject to temporary loss of strength, opposed, on the 
same level, by another stratum, which, although specifically 
lighter, higher in temperature, and very much more 
humid, is capable, by its superior elastic force, of counter- 
poising the former as long as it continues to receive finesh 
increments of heat firom a vertical sun. 

Hence, during the presence of the sun in the southern 
hemisphere, a constant stru^le between the two opposite 
currents of atmosphere may naturally be expected to take 
place along the interval which separates them. Not only 
theory, but observation establishes this fact. On the 
borders of the two winds, ships meet unsettled weather, 
and variable winds, — at one moment are in a calm, and 
the next, perhaps, laid on their beam-ends by a squalL It 
18 in this situation that thunder-storms and whirlwinds 
abound. (See Diagram 1.) To this tract we wish to direct 
attention, as being not only the locality where rotatory 
storms are first formed, but along which they move during 
the greater part of their course, till they acquire an intes- 
tine and specific action, involving the neighbouring currents 
of the atmosphere, which enable them to advance through 
the trade wind to its opposite limits. 

Two currents of atmosphere in motion from opposite 
points, on iqpproaching the neutral columns of air which 
intervene between them, cannot be supposed to lose their 
momentum, or to have their velocity suddenly arrested, or 
even materiallv diminished; on the contrarv, we must 
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suppose that their motion will be diverted into a new 
channel. From a knowledge of the forces which propel 
the currents towards one another^ we are prepared to 
expect that the S.E. trade will have a constant tendency, 
in a greater or less degree, according to accidental cir- 
cumstances, to deflect towards the equator, and blow 
across the line of " variables" into the region of the 
monsoon. This deviation will be favoured by any tem- 
porary diminution of the antagonist force of the opposite 
current Suppose, for instance, a sudden elevation of 
temperature, and consequent vertical current at some part 
of the monsoon, a considerable barometrical depression 
must follow, and a rush of the surrounding atmosphere 
would take place towards the point of diminished pressure, 
but with greatest force from that side where the heavier 
and cool S.E. trade-wind was pressing onwards at the 
earth's surface. This last current, on entering the hotter 
locality of the monsoon, would quickly acquire its tem- 
perature and relative degree of moisture, and consequently 
its direction. A portion of the trade- wind, in undergoing 
this change, would curve from its natural course S.E. to 
south, till it mixed with the monsoon, and then become 
a S.W., west, and N.W. wind. 

Now, the new and periodical agencies which communi* 
cate a N.W. direction to the monsoon, evidently cause it 
to blow from the equator, so that at the point where it 
meets the trade-wind its course would be north, and from 
its greater degree of rarefaction would ascend and pass 
over it. But, in doing so, a portion of it must gradually 
mix with the colder S.E. wind, lose some of its heat, and 
partake of the character and assume the direction of the 
latter, in the course of which it would be found veering 
from N.W. to north and N.E. 

Thus, by the natural deflection of the two winds in 
opposite directions, a constant tendency would exist in 
the atmosphere interposing between them to assume a 
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circular motion. The curve of the trade wind from east 
by S.E., to S. and S.W., to unite with the monsoon, 
amounts at least to half a circle^ while the inclination 
of the latter from the equator, or in a reverse direction to 
the fonner, and to an equal extent, would form the oppo- 
site half of a completely connected circle. Even in a 
liquid there is a constant disposition at the junction of two 
opposite currents to assume a revolving action, from the 
simple momentum which they carry along with them. So 
far the same principle is equally applicable to two moving 
masses of air ; but in the latter case the circumstances are 
materially affected by a difference of temperature in the 
reverse currents, at all times a very powerful cause of 
motion in air, and, in particular, by diverting it from a 
straight to a curvilinear direction. By this means it seems 
to be probable that an extensive body of our atmosphere 
may frequently be involved in a rotatory motion, embrac- 
ing the borders of the two opposite currents within the 
sphere of its action, and having the calm or "variable" 
space in the centre. 

It must be acknowledged, however, that it is much 
more easy to show that this actually takes place, under the 
circumstances to which reference has been made, than to 
explain the modus operandi by which it is brought about. 
The existence of the two winds during the hurricane 
season is a matter long ago ascertained to be regulated by 
fixed laws. In the preceding cases of storms, it is found that 
they were of a rotatory kind, and in their first stages, lying 
between the S.E. trade and monsoon, and afterwards tra- 
velling for a considerable part of their course in the same 
situation. In diagram No. 1, a portion of the tract, and 
contiguous boundary of the two winds, is laid down in 
a situation where local causes of disturbance may naturally 
be expected to happen, and fully capable of producing 
such alteration in their direction as that their motion may 
be converted into rotation. It is also seen that all the 
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Storms which have been traced to their origin, were first 
encountered in a particular locality, perhaps with much 
less difierence in their relative positions than are now 
given, and firom lat. 10° to 12° S., may be considered to 
embrace their early vortices. It is universally allowed that 
no hurricane of any extent or duration has ever been found 
nearer to the equator than 10° S. By this it is meant to 
say that their centre is no nigher, for in fully developed 
hurricanes the dimensions of the circle of wind are such 
as to impinge in a considerable degree on the confines of 
the opposite currents. Hence vessels may meet with a 
strong gale several degrees nearer the equator than the 
position of the vortex. 

In every case where a circular storm is clearly deter- 
mined, a branch of the S.E. trade is found to cross the 
line of " variables" and enter the monsoon, while the latter 
recrosses into the former, each gradually deflecting till it 
appears to be part of the other, and both revolve around a 
common centre. It has likewise been shown that the disc 
of atmosphere in a state of rotation is progressive, and, at 
places over which the centre passes, its first approach is 
detected by the increasing violence of the S.E. trade, and 
its departure by a N. W. wind ; so that throughout the whole 
progress of the storm the relative positions of the two 
winds are preserved. Even the peculiar characteristics of 
each, as already described, are easily recognised at that 
part of the circle to which they belong. There is another 
circumstance worthy of notice in reference to the mutual 
action of the two currents when involved in a circular 
motion, which is, that during the early stages the 
N.W. predominates over the S.E., but, as the hurricane 
moves towards the tropics, it is exactly the reverse. In 
lat. 20° and 22° S., the S.E. trade often prevails with 
tempestuous violence for several days before the vortex 
arrives ; but when the N.W. or west part of the storm sets 
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in, although it blows with equal severity for ten or twelve 
hours, it seldom continues much longer. 

A great variety of causes of a local or accidental nature 
might be adduced, which, separately or conjointly, may be 
supposed to act in such a manner as to direct the mo- 
mentum which two opposing atmospheric currents carry 
with them into a circular motion. It is not, however* 
to the smaller masses of atmosphere in stormy gyration 
that we refer, at least for the present, but to those vast 
revolving discs which in their early stages are so exten- 
sive, as sometimes to include within their central space a 
number of lesser vortices. The succession of storms, as in 
1843, which seem to have had their origin in a particular 
locality, and rapidly followed one another along a common 
path, would indicate that whatever the agency may have 
been that sent them whirling along, it was by no means 
wholly accidental, but would rather lead us to suspect that 
its existence is of a permanent kind during a certain 
period of the year. All the hurricanes which have been 
encountered near Mauritius and Rodriguez have come 
from the N.E., and although few of them have been 
traced to their source, enough seems to have been adduced 
in the preceding pages to prove that they commence at 
the limits of the trade wind and monsoon near the Indian 
Archipelago, more particularly in the neighbourhood of 
the islands of Sumatra and Java. Farther east, about the 
island of Timor, there seems to be another locality often 
visited by rotatory storms. Possibly the whole chain of 
islands to the eastward of Sumatra, and lying in the tract 
of the westerly monsoon, may be equally so; but this 
must be left to future inquiry. 

The large island of Sumatra, with its southern extremity 
stretching across the equator into the tract of the mon- 
soon, as far as lat. 6^ S., must necessarily generate new 
and local currents of air, at variance with and liable to 
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create a derangement in those of a more general nature. 
Near it, the monsoons, as the S.E. and N.W. winds are 
there called, blow alternately for six months. However, 
we are told that, besides these, ** there is a daily variation 
in the winds, which blow every day from the sea to the 
land during so many hours of each day, and during the 
night in the opposite direction, from the land to the 
sea, except only when the monsoon rages with extreme 
violence, and even (says Marsden) at such times the wind 
rarely fails to incline a few points in compliance with the 
subordinate cause, which has not power, in these circum- 
stances, to produce an entire change."* The direct eflFect 
of this win be, that the westerly monsoon would be drawn 
towards the S.W. shores of the heated land, with increased 
velocity, and in all probability be attended by a fall of the 
barometer for some degrees to the westward of the island. 
Towards this part of the monsoon the S.E. trade would 
naturally rush, aided by its inherent tendency to approach 
the equator, and veer from S.E. to S. and S.W. till it 
mixes with the former, and partakes of its qualities and 
motion ; and this may explain the heavy rains which pre- 
vail on the west coast of the island, when the wind blows 
from the last direction, during the prevalence of the 
westerly monsoon. At night, however, when the cooled 
surface of the island gives rise to a wind from the land, 
in opposition to the monsoon, the latter wiU be resbted in 
approaching the shore, and turned into a N.W. and 
N.N.W. direction, parallel to the coast, till it further 
meets the wind at north, blowing through the straits of 
Sunda, and off the island of Java, when its course will 
be north or N.E. towards the trade- wind. By this deflec- 
tion of the wind taking place a circular action may fre- 
quently be established, and other causes with which we 
are unacquainted may co-operate to make it more com- 
plete. It is known that the N.E. monsoon of the China 
* Encyclopcedia Britannica — article, Sumatra^ 
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seas, on crossing the equator, in the vicinity of this island, 
has its course changed to N.N.W., and often blows 
through the straits of Sunda as a N.E. wind. Supposing 
the existence of this latter wind while ten degrees farther 
west, the S.E. was blowing across to the monsoon, the 
four sides of a circle would be perfect About the time 
when the Rodriguez storm of 1843 was forming in this 
neighbourhood, the Katharine Stewart Forbes^ in passing 
through the straits of Sunda, and oflF the west end of 
Java, had a N.E. wind, while, in long. 80° and 82° E., 
other vessels had a south and S.W. wind between the 
monsoon and trade. 

The effect of local currents generated by heated land, 
may be supposed to act somewhat in a similar manner in 
the vicinity of all the islands to the eastward of Java ; and 
near the N.W. coast of New Holland we are prepared to 
expect very extensive disturbance in the two great winds, 
so often alluded to. During the hurricane season of 1843, 
it is said that " violent N.W. winds had prevailed in the 
Molucca seas," during January and February. At the 
north end of New Holland,* the westerly monsoon would 
first blow N.W., then north, direct to its heated coast, 
and the S.E. trade to the westward is known to veer to 
south and S.W., thus forming two segments of a circle, 
so situated as readily to be completed by the ordinary 
winds, at east on one side, and west on the other. It is 
also possible that the Chagos Archipelago to the westward 
of Sumatra, may sometimes be concerned, on the same 
principle, in giving rise to hurricanes ; but, at Seychelles, 
still farther to the westward, storms are absolutely un- 
known. Both these groups of islands lie in the tract of 
the westerly monsoon. A vessel, belonging to Mauritius, 
was lying at the former place during the Rodriguez storm, 

* See Appendix for some additional account of the storms of the 
west coast of New Holland, received since the preceding pages were 
in the press. 
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and had no bad weather. Near the N.E. extremity of 
Madagascar^ however, the state of the atmospheric currents 
appears to favour the formation of rotatory gales, and in 
that neighbourhood, southerly and S.W. winds frequently 
prevail in the hot months of the year. 

It is to be understood, however, that the effects of local cur- 
rents of air are only to be considered as subordinate or ex- 
citing agencies in the formation of hurricanes on a vast scale, 
and their influence is neither necessary to support the stormy 
revolution of the atmosphere, nor urge it onward in its 
distant course. It is even possible that unequal pressure 
depending on accidental causes, unconnected with land, 
at any part of the monsoon, by facilitating an irregular 
advance of the trade-wind at one or more points, might 
end in a revolving motion of the two. This state of things 
may naturally enough be contemplated when the solar 
influence begins to decline, and with it the force which 
gives birth to the monsoon, and sustains it during its 
temporary sway. Still, although this may be conjectured, 
we find that in the South Indian Ocean storms are much 
more frequently called into existence by the neighbour- 
hood of land. 

Whether the opinions which have been advanced re- 
garding the formation of rotatory gales approach the truth, 
must in some measure depend on future observation ; one 
point, however, seems to be satisfactorily ascertained, that 
they are generally developed in the interval between, 
what we may be allowed to call, their parent winds, and in 
intimate relation with both, in such a manner that each 
would convey additional impulse to the revolving mass at the 
opposite sides of the circle. In this manner a storm may be 
supposed to receive accessions of impetus at the exterior of 
the circle, by the conversion of the rectilinear force into a 
circular motion, and by enlarging the sphere of its action it 
would impinge more extensively on neighbouring winds, 
and receive a continuous support. Even if the contiguity 
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of two winds is not required to form a rotatory motion in 
the atmosphere^ it appears to be absolutely necessary for 
the continued existence of such an action. There seems 
to be no other cause adequate to explain the duration of 
hurricanes for fifteen or twenty days, while travelling along 
a distance of 3000 miles : and finding that they arise be- 
tween regular but opposite currents, continue their pro- 
gression in the same relative position, and only terminate 
or lose their specific action at that point where the two 
winds cease to be regular, or near the extra-tropical 
" variables," it is consonant to reason to trace a connexion 
of cause and effect between them. 

Although water is not affected by temperature in the 
same degree as a permanently-elastic fluid, its currents may 
without impropriety be employed, by way of analogy, in 
exemplifying this part of the subject. Every one must 
remember to have observed, that in a body of this fluid 
where two currents enter near one another, and more or 
less at right angles, there is a constant tendency to form 
eddies or circles. Even where an impediment, caused by 
a rock, occurs, and a stream is divided, at the angle where 
it again meets behind the cause of obstruction, the same 
circular motion is liable to be formed, and small whirling 
portions of water, with concavities near the surface^ are 
seen successively drifting down the common stream. In 
some cases, when two streams enter at opposite sides of the 
body of water, the whole is set in motion and a vast whirl- 
pool is established. But an easy mode of ascertaining 
this at once presents itself by directing two currents to 
enter a body of still water at different angles, when it will 
soon be discovered that a circular motion is quickly formed, 
and continues as long as fresh momentum is supplied. 
The velocity and extent of the rotation of course depends 
on the strength and body of the two currents from which 
it derives impetus. The same force is also capable of being 
made to produce a very perfect degree of gyratory motion, 
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on an axis inclining from the perpendicular, according to 
the direction and level by which the streams are made to 
approach each other, proving, what might be expected, 
that certain angles are more favourable than others to pro- 
duce vortical action. 

The same principle is evidently the cause of those tur- 
bulent and eddy-like motions of the atmosphere, wherever 
its currents meet in opposition. To the leeward of capes 
and lofty mountains, which break the wind and turn it 
into channels at variance with each other, it is common to 
experience squalls and whirlwinds, with the wind in every 
direction. The gale that blows straight across the plain, 
on striking against the buildings of a town, assumes almost 
every direction of the compass in different streets, and 
every one is familiar with certain comers where the cur- 
rents of air meet and keep up an almost incessant eddy or 
succession of eddies. The small bodies of air thus set in 
revolution are seen to have an axis varying in all the 
angles from vertical to horizontal, and exhibit the effects 
of centrifugal action on an elastic fluid, by the forma*- 
tion of an up-current at their focus, capable of raising 
solid bodies from the earth. If, therefore, irregular, 
uncertain, and temporary currents of air under certain 
circumstances have a tendency to assume a circular mo- 
tion, is it not still more likely that vast and equable cur- 
rents, if exposed to similar disturbances, would be affected 
in an analogous way. The laws which govern an eddy 
are equally applicable to a larger whirlwind, a tornado, or 
hurricane. The force which is in operation is only a mo- 
dification of the laws of gravity, and those laws equally in- 
fluence the motion of a grain of sand or a huge rock, a 
particle of air or a cannon-ball. 

But in the further examination of the ordinary pheno- 
mena which are disclosed during a hurricane, we may find 
additional facts tending to substantiate the opinions which 



156 FORMATION OF BOTATOBT STORMS^ ETC. 

have been hazarded regarding the atmospheric conditions 
which terminate in the formation of circular storms. 

In the Rodriguez hurricane every ship approaching it 
from the eastward brought easterly winds with her and on 
the opposite side westerly were experienced far beyond the 
extreme limits of the hurricane. 

In fact the track of this storm^ as laid down on the chart, 
may be considered as the boundary of the two winds during 
the stormy season of 1843, and it has been shown that a 
succession, almost unceasing, of other revolving gales 
were travelling along the same path. By reference to the 
chart it will be seen, that not only the central path of this 
but of almost every other storm is seen to be nearly con- 
fined to the tract of " variables " which lies between the 
trade-wind and monsoon. And as it is well known that 
the S.E. trade, during the hot or hurricane months, is 
much farther from the equator on the African coast, and, 
in fact, rarely extends to the westward of the Islands of 
Rodriguez and Mauritius, except for a few days at a time, 
its N. W. and westerly confines may almost be traced by the 
curves of storms moving round it. And these, of course, 
vary a little in position, according to the relative force of 
this and the antagonist wind. It is almost unnecessary to 
remark, that the fact of the trade-wind being periodically 
subject to such limits, is conclusive with regard to the 
co^existence of opposing currents and forces in direct 
proximity. 



SECTION VL 

THE PHENOMENA DEVELOPED DURING HURRICANES IN THE 

SOUTH INDIAN OCEAN. 

CONTINUOUS CAUSES, PROGRESSION, CENTRIFUGAL ACTION, FOCUS, 
DIMINISHED PRESSURE, CONDENSATON OF VAPOUR, TEMPERA- 
TURE, ELECTRICITY, PERIODICAL ABATEMENTS OF * VIOLENCE, 
INFLUENCE OF LAND, ETC. 

In the preceding sections the chief aim has been to show 
that hurricanes in the Indian ocean, south of the equator^ 
are vast circuits of wind, revolving in a particular direction, 
with unerring regularity ; that they move from about lat. 
10° S., by a south-westerly track, curving towards the 
tropic, and that their diurnal rate of progression diminishes 
as they recede from the equator. An attempt has also been 
made to discover the locality of their first development, 
and from their apparent connexion with two adverse cur- 
rents some remarks have been offered on the probable 
circumstances which give rise to a circular motion of so 
vast an extent of atmosphere, and continue to supply the 
fresh momentum requisite to prolong its duration. Of 
the rotatory nature of these tempests there seems to be 
scarcely a doubt, and those who may not be satisfied with 
the facts which have been adduced on this point, are re- 
ferred to the valuable works of Redfield, Reid, and others. 
Some attention may now be devoted to the consideration 
of the series of phenomena which are developed subse- 
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quently to the formation of the vortical motion, and are 
apparently the consequences of this peculiar action on a 
permanently-elastic fluid like air, and its various consti- 
tuents. By this means an indirect but recognised method 
is obtained, of approaching to a more perfect knowledge of 
the first causes. Many of the phenomena disclosed during 
a hurricane strike our observation so much more forcibly 
than others, or the whole taken together, that they are 
often considered to be causes, instead of efiects, and per- 
haps, from the veil which still hangs over the subject of 
storms, this is an error not easily avoided. 

Although a whirling mass of atmosphere will acquire an 
intestine action from the rarefaction of air at the centre, 
it must receive a steady accession of force at the ex- 
terior in order to endure for any length of time- It is 
possible that the vast extent of air involved in a rotatory 
storm may retain its motion for some time after the 
primum mobile has ceased, but certainly not for two or 
three weeks, and while it travels over thousands of miles. 

When hurricanes are first discovered, their diameter is 
from 400 to 500 or even 600 miles, and, as the interval 
between the monsoon and trade wind seldom exceeds 100 
or 120 miles, it follows that the sides of the circle must 
involve the limits of the two winds for the space of 200 
miles on both sides. There is, therefore, nothing un- 
reasonable in supposing that each wind would communi- 
cate a part, if not the whole, of its momentum in a tangen- 
tal direction to the periphery of the revolving mass inter- 
posing between them, and by their reverse motion pro- 
duce a unity of action, well adapted to sustain the storm, 
in the manner which the following diagram (No. 13) 
represents. 

If the S.E. trade impinges on one side at the rate of 30 
miles per hour, and the monsoon at the same velocity on 
the other, the amount of force converted into a rotating 
motion would be equal to 60 miles at the exterior. 



^ 
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DIAGRAM 13. 

Westerly Monsoon. 
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S.E. trade-wind. 



It is by no means easy to conjecture, with any degree of 
accuracy, to what height in the atmosphere the stormy 
revolution extends. As both the upper and lower currents 
are engaged, and apparently necessary to its continuance, 
there is every reason to suppose that a hurricane affects 
the atmosphere to a very great elevation. Among the 
Alps, storms of a far more limited extent than those re- 
ferred to in the tropics, have been seen to pass over 
mountains 15,000 feet high without touching them ; they 
are even said to have been seen passing above Mont Blanc. 
It must also be remembered, that in these cases, it is only 
the base of the storm cloud that is visible. If such is the 
case in colder regions, it is still more likely to occur with- 
in the torrid zone, where the height of the atmosphere is 
so much greater at all times, and especially during the in- 
crease of temperature due to the hurricane season. The 
fact of revolving gales passing over the lofty mountains of 
Mauritius and Bourbon, from 3000 to 5000 feet high, 
without being perceptibly delayed, or affected in any way, 
is at once a proof that the specific action is extended far 
above the surface of the earth. Yet both these islands 
materially arrest the trade-wind, and divert it into new 
channels. 

In the first stage of a circular storm, it is probable that 
the wind blows round the exterior with greater violence 
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than towards the central space^ which would appear to be 
occupied by air almost in a state of stagnation^ or subject 
to brief and irregular motions. But as the external motion 
is imparted to the interior portion of the mass^ and centri- 
fugal action begins to withdraw the air from the centre, 
and form an up current, the whole will soon be involved in 
the same vortical action. 

It has been shown that the two adverse winds which 
enter at opposite sides of the storm are in very difierent 
states with regard to heat, vapour, and electricity; it is 
therefore to be expected that when suddenly intermingled, 
an extraordinary development of natural forces will be the 
result. Even two masses of air, subject to an equal de- 
gree of dissimilarity, although at perfect rest, if in conti- 
guity would, from the natural tendency to commingle 
which they possess, be productive of many remarkable 
meteoric phenomena. In how much greater degree would 
this result follow when they are violently brought to- 
gether by means of rotatory action, and its subordinate 
effects. Perhaps the energetic display of elementary force 
incident to hurricanes is only indicative of this law of ad- 
justment in activity, by which the unequal distribution of 
caloric and vapour is corrected ; and thus even the stormy 
commotions of the tropics are natural agencies called into 
existence by the very circumstances which render them 
necessary, and only cease when that necessity disappears, 
and the ordinary equilibrium of the atmosphere is re- 
established. 

The more awful phenomena which are presented to 
our senses during a hurricane, seem to depend on the 
reduction of the two temperatures to a common standard, 
such as the condensation of vapour, manifestation of 
electric energy, &c. The. comparatively cool trade wind, 
on entering the circle, will be rapidly carried round to the 
hot and humid monsoon, and there receive increase of 
temperature, both direct and by the liberation of latent heat 
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from condensing vapour, it will become buoyant, and, in 
conformity with the laws which belong to the monsoon, 
instead of tending towards the equator, assume a con- 
trary direction, and join the current to which it has sud- 
denly become assimilated. On the other hand, the N.W^ 
wind, naturally rising to form the upper current towards 
the pole, in passing over the lower and opposite one, will, 
to a certain extent, give out a part of its caloric, by which 
its specific gravity will be augmented, and it will partially 
sink into the surface wind and add to the revolving motion. 
This process, however, will be greatly limited by the abun- 
dance of latent heat let loose by the precipitation of vapour. 
Progression. — The co-operation of two opposite winds, not 
only maintains a gyratory motion of the atmosphere lying 
between them, but may also be assigned, with more pro- 
priety than any other, as the sole cause of a hurricane's 
progressive motion in a fixed direction. As the rotation 
and progression of a storm are almost simultaneously dis- 
covered, and seem to terminate together, it may very 
naturally be inferred that they are the effect of the same 
agency, perhaps under different modifications. It would 
be absurd to suppose, that a primary impulse given to a 
discoid body of air would send it spinning from the coast 
of Java to the Cape of Good Hope, with a rotatory velocity 
increasing, to a certain extent, with its forward movement. 
The primary momentum would be expended by the fiiction 
it would encounter from opposing currents and terrestrial 
impediments, ere it had moved many degrees. Yet some 
impetus must be found that accompanies the storm firom 
its commencement till it quits the tropics. Why is its 
course and existence confined to a tract where the trade 
wind blows on the surface of the ocean, in one direction, 
and the westerly monsoon, partly on the same level, and 
partly as an upper-current above it, in another? These 
are the only regular and counter-currents of atmosphere 
on our globe, and at the extra- tropical borders of the 

M 
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trade they cease, or at least become variable. Now, 
the vortical storms which pursue a definite piath are 
limited to this region. There is no authentic case pa 
record, where a storm's centre has been found nearer the 
equator than the margin of the trade-wind next the 
monsoon, nor are there, as yet, any satisfactory traces of a 
rotating action in storms being continued for any length of 
time beyond the opposite border of the same wind. 

The general conditions of the reverse winds are such as 
to lead to the conclusion, that the lower surface of the 
storm and its vortex are more decidedly under the in- 
fluence of the cool and heavy S.E. trade, while the 
upper stratum is subject to the N.W. or polar current. In 
fact, the mass of atmosphere in stormy gyration is, in 
a certain sense, isolated by its peculiar action from the 
surrounding columns. Hence the trade-wind, at the same 
time that it strikes against the eastern side of the circle, 
and communicates rotatory action to it, would incline to 
carry it to the westward, while the monsoon, or equatorial 
current (for we consider them as differing only in re- 
ference to the levels on which they blow), would urge it 
from the equator to the pole. ^ The combined, although 
antagonist, agency of the two would thus end in whirling 
it to the S.W., varying a point or two perhaps on one side 
or the other, according to the relative force of the moving 
powers. By this it will be seen that in reality the remote 
causes are the rotation of the earth on its axis, and the 
heated currents of air flowing from the equator, and this 
may help to explain the fact of the velocity of the pro- 
gressive motion gradually diminishing as the storm passes 
out of the tropic. 

In the case supposed, of the S.E. wind hurrying 
the lower part of the storm in one direction, while the 
north-westerly current was pressing the upper half in 
another, it might be imagined that the struggle would 
end by separating the two strata involved in the rotation. 
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and dissipating the tempest. But ^e think that the 
centrifugal action incidental to vortical motion gives rise 
to a complex series of phenomena^ particulariy that of 
an up-current in the focus^ sufficient to retain the whole 
body of atmosphere within the range of the storm in 
juxtaposition^ and resist the conflicting force of the two 
adverse currents. Both observation and the theory which 
has been advanced concur in making the east and S.E. 
portion of the hurricane on the surface of the earth more 
extensive and severe than the N.W,, or westerly half of 
the circle, when near the tropics ; and, in all probability, 
this would be found to be reversed in the higher regions. 
We have already alluded to an opposite relation in the 
state of the winds, when the storm is found nearest to the 
equator. 

In some instances. If not m all, there is reason to think 
that the point, or focus, of maximum barometric depression, 
is at some distance in front of the centre around which the 
tempest blows on the level of the sea. The particular 
cases which lead to this inference will presently be con- 
sidered, more especially that of the Rodriguez storm, on 
which so much stress has been laid. It is easy to suppose 
how this might occur, by the upper part of the vortex 
being impelled forward with more rapidity than the lower 
and denser portion subject to the influence of the trade 
wind. It is thus evident that the axis of rotation 
would incline from the perpendicular towards a horizontal 
position, in the manner represented by the following dia- 
gram. No. 14, and explained by Table E, at page 181. 

Whether this is accidental, or a usual character of hur- 
ricanes, or exists only near the tropic, may hereafter be 
ascertained with greater exactitude. 

It may also be inferred, that during the formation of a 
hurricane in the neighbourhood of the Indian Archi- 
pelago, its centre is nearly stationary, or begins to progress 
with unequal and eccentric motion, and it appears as if, 

If 2 
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Diagram No. 14. 
Inclination of the Axis of a Hurricane. 




S.E. trade-wind. Focus. N.W. monsoon. 

in the first instance^ it embraced several small vortices^ 
formed by the gradual effect of the wide exterior circle in 
withdrawing air from the interior space. When the rotation 
extends throughout the mass^ and the vortex is narrowed to 
that relation which it must naturally bear to the centrifugal 
and circular motions^ and the whole acquires a reciprocal and 
combined action^ it would then seem to be carried along 
its legitimate track by regular stages. The Rodriguez^ 
and every other storm which has been brought under our 
cognizance, when once set agoing, in 12^ and 14^ S., 
moved onwards at the rate of 200 or 220 miles in 
twenty-four hours; but about 20° and 22° S., this was 
reduced to 100, and beyond 26° S,, scarcely exceeded 
fiO miles. 

The whole of our inquiry has tended to the inference 
that hurricanes terminate as they enter the variables at 
the outer limit of the trade-wind. It is not impossible, 
however, that, on leaving the tract of the S.E. trade, the 
upper-current, after sinking down to form the westerly 
wind, might, for a time, turn them into a S.E. course, be- 
tween itself and the contiguous border of the trade-wind. 
The operation of the two currents in their new relation 
would be quite conformable to the same mode of rotation, 
and altered direction of the storm. This would agree with 
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Colonel Reid*s opinion^ that the Culloden storm turned to 
the S.E. But we have elsewhere attempted to show that 
the facts advanced in support of this opinion want the 
corroboration of other cases. * 

Arguing from what has already been said, it may be in- 
ferred that when a hurricane has left the region of the 
trade, about lat. 28° or 30° S., it loses its continuous causes 
of support and progression, and will gradually begin to 
break up, although its existence may occasionally be 
prolonged for a brief period, by accidental or temporary 
currents being favourable to the continuance of its specific 
action. Circular storms may arise between any two winds, 
but their duration and progression will be more or less 
regular, according to the relative force and permanence of 
the antagonist agencies. 

It is possible that the diameters of storms in the Indian 
Ocean differ from each other in a more important degree 
than has been allowed, and that. the progressive motion 
will be more rapid and uncert-ain in those of smaller 
dimensions, as is supposed to be the case in the opposite 
hemisphere. The question is one not easily solved in a 
tract of ocean with so very few fixed points of observation 
as that under our consideration. However, it has been 
inquired into ; but, so far, there seems to be no very ob- 
vious reason for . thinking that any of the storms which 
have been, reviewed moved onward with greater velocity 
than that which has been specified as belonging to certain 
latitudes. . The Culloden storm has some appearance of 
adyiancing mqre rapidly than that of Rodriguez, yet in the 
former, as well as in the latter case, the ships felt it and 
kept before it many days ; and only when both they and 
the vortex changed their courses did they come in col- 
lision. But it is impossible, with our present knowledge^ 
to explain all the minor movements and phases to which a 
hurricane may be subject. Nor is it quite clear that the 
vortex may not be liable to slight oscillations frooi its cen- 
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tral path, although no conclusive evidence exists on this 
head ; but as the track is determined, it is most probable 
that the focus also pursues a steady course along it, at least 
in storms embracing several hundred mUes of atmosphere, 
and which, compared to the height of the whole mass, are 
mere flattened discs. 

It may be objected that the termination assigned to hur- 
ricanes in the Indian Ocean is not in accordance with the 
efiects of similar principles operating in the movement of 
storms in the northern hemisphere, particularly near the 
coast of America. The West India hurricanes, in their 
curvature from the equator, appear to impinge on the North 
American shore, along which they are directed for some 
distance, and then, it is said, recurve to the N.E., entering 
the westerly "variables." In fact, they appear to follow 
the line of coast which agrees with the inclination of their 
course. We are not prepared to discuss the question ; but 
may be allowed simply to surmise, that the change in the 
track of storms, in the North Atlantic, is attributable 
to the influence of that vast surface of land, not by its 
physical form, but by the generation of new and exten- 
sive currents of atmosphere, at variance with those of a 
more regular kind. Supposing the higher S.W, current, 
flowing from the equator towards the poles, gradually to 
deflect to west and N.W., over the great continent in 
question, and thus be opposed to the easterly trade-wind, 
blowing from the ocean to the coast, the hurricane would 
thus move between the limits of the two, in conformity 
with the gradual veering of the westerly winds, and be 
forced more or less to the westward by the relative changes 
in their position. As the trade-wind reaches farther from 
the equator in the northern than the southern hemisphere, 
it may account for thie storm in the former being carried 
more remote from the tropic of Cancer before it breaks up. 
We merely advance these opinions as being probable, not 
having made the subjetf a matter of inquiry. 
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Effects of centrifugal action. — A mass of air resting on 
the surface of the earthy being involved in circular motion, 
and constantly receiving fresh momentum at the exterior^ 
will speedily become endowed with that centrifugul action 
common to all bodies similarly situated. But, from the 
low specific gravity of the atmosphere, the mobility and 
elasticity of its particles, and its density rapidly decreasing 
from below upwards, this new agency will be attended by 
effects of a much more complicated nature than would 
occur in solid or even fluid substances. To what altitude 
the circular and centrifugal forces extend, we have no 
means of ascertaining, but it is probable that they are in 
just relation to the specific gravity of the air at different 
heights. Their united operation would enable the re- 
volving body of air to resist the lateral pressure of the 
surrounding columns, and by isolating the focus produce 
that diminished weight of the atmosphere towards the 
centre which is indicated by the barometer. 

The effects of centrifugal action on a solid, revolving on 
a fixed or even moveable axis, afford no analogy for elu- 
cidating this part of the subject Even the circular motion 
of a liquid is very inadequate to a full and satisfactory ex- 
planation of all the phenomena incidental to a mass of atmo- 
sphere in rotation. In a limited degree it is applicable, as, 
in the case of water, we perceive that the centrifugal force 
produces a concavity at the surface coequal to the degree 
of rotation at the exterior, and to a certain extent there 
is an ascending current near the centre ; but as this cur- 
rent is of the same density with the surrounding mass, its 
vertical motion is proportionably retarded. In a perma- 
nently-elastic fluid the case is different, for as the pressure 
is removed, the air increases in bulk, diminishes in spe- 
cific gravity, and its upward tendency follows as a matter 
of course, and will take place with a velocity equal to the 
newly established disparity between the ordinary weight of 
the atmosphere at the periphery and that of the focus. 
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In a body so constituted as the atmosphere^ centrifugal 
force will also be followed by very different consequences at 
the opposite surfaces of the revolving disc. At the upper 
part, where there is less friction^ and the lateral resistance 
is decreased^ the atmosphere will be thrown off to the 
exterior^ and a removal of the incumbent pressure take 
place, greater near the focus, and lessening towards the 
margin. A rush of air from below towards this point 
will be induced, and be in proportion to, and contem- 
poraneous with, the agency creating it. The loss of 
equilibrium between the centre and external parts of the 
circle must increase downwards, and be greatest at the 
base, where the heavy stratum of air in contact with the 
surface of the earth will be drawn towards the vortex, or 
point of minimum pressure, and in turn it will assume a 
vortical direction, by forming the focal current. The ve- 
locity with which the lower currents will hurry towards 
the vortex must of course be in proportion to the extent 
of barometric depression. The circular motion first ac- 
quired at the exterior will be gradually increased as the 
air enters within the sphere of the vortical action, and 
of course must become more gyratory and violent the 
nearer it approaches to the edge of the space where the up- 
currents begin. This is in accordance with the laws of 
motioii, by which fluids, when obstructed by friction, rush 
towards a syphon, or flow through a narrow opening. 

Jn fact, it is by this effect of centrifugal action peculiar 
to air, in decreasing its weight at the centre, and gene- 
rating a focal current, that we are able to account for the 
augmented violence of the hurricane towards the vortex, 
while the increments of motion are applied at the mai^in. 
When a solid body is in a state of rotation, the motion 
decreases from the exterior towards the centre, as the 
square of the distance, but there is no parallel between 
the cases ; and in liquids, although there is mobility of 
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their particles, the density never changes at any part of 
the circle, and the great distinction between them and aifi 
that of an up-current in the focus, remains unchanged. 

Therefore, in a revolving body of atmosphere, in addir 
tion to, and as a consequence of the circular and centric 
fugal forces, there is an in-draught of air at the lower or 
denser part, which rushes up through the focus and U 
ejected at the upper surface. The centrifugal action, by 
resisting the lateral pressure of the atmosphere, forms 9 
cylinder, up which the law of gravity forces the air to 
enter at the extremity resting on the surface of the earth. 
The velocity with which this is effected may be estimated 
by the degree of barometrical depression. 

In most of the hurricanes the fall of the mercuricd 
column near the centre is at least one Inch, in many cases, 
however, the amount is nearly equal to two. Hence, as 
in the former case, the atmosphere at the level of the earth 
will be impelled towards the vortex by a force equal to half 
a pound on the square inch, or rather more than the weigh 
of a column of water a foot high pressing on the same 
surface. Now Dr. Young says, that "the pressure of a 
column of water one foot in height would force the air 
through a small orifice with a velocity of 230 feet in a 
second, corresponding to the height of 830 feet of air (of 
equal density throughout) ; a column of mercury one inch 
high would produce the same effect as a reservoir of water 
more than thirteen times as high ; and the force of the 
air confined in a closed bottle under the receiver of the 
air-pump will cause a jet to rise to the same height as a 
column of mercury, which measures the difference of the 
elasticities of the air in the bottle and in the receiver." * 

The result would give the velocity of the wind, just as 
it enters the focus, at the enormous rate of 156 miles 
per hour. Something must be subtracted on account of 
the friction caused by the surface of the earth ; but even 
admitting this to be nearly equivalent to one-third of the 

* Young's Natural Philosophy, vol. i. p. 279. 



170 PHENOMENA DURING HtJHRICANCS 

whole, it still leaves a tremendous force. It is to be ob- 
served that this force only exists near the vortex, and that 
it diminishes towards the circumference. Experience had 
long confirmed the fact of the hurricane's violence being 
most terrific at the edge of the calm which constitutes the 
centre. The strength of the wind at this point of the 
storm has, we suspect, never been exactly measured, and 
rather under than over estimated ; but the details of 
damage done to solid buildings, — the enormous bodies 
raised in the air, — trees torn from the earth, and the masts 
of vessels, secured by powerful stays, snapt like fragile 
reeds — are ample evidences of an overwhelming force being 
imparted to it. 

The Focus. — The centre of a rotatory storm may be de- 
scribed as that space where the horizontal direction of the 
wind suddenly ceases, and often, in half an hour after the 
tempest has unfolded its most terrific powers, a perfect 
calm supervenes, and lasts from four to six hours at the 
places over which it passes, when the hurricane recom- 
mences, with all its pristine violence, from a point of the 
compass nearly opposite to that where it left off. This 
appears to be a phenomenon essentially characteristic of 
all tropical hurricanes, and is always remarked where the 
centre is experienced. So great is the change of weather 
in this situation, that, but for the barometer continuing 
nearly at ite lowest range, a pewon unacquainted with 
gales of this nature would conceive that the whole was 
over. 

This strange and abrupt cessation of a tempest is well 
known to every inhabitant of Mauritius as its invariable 
concomitant, and too often as the harbinger of fresh dis- 
aster. Its duration depends on the rate of progression, 
and extent of the calm circle passing. When the edge 
only is felt, we find that " sudden lulls and gusts " distin- 
guish it; but the central space is a ^' dead calm." In the 
Rodriguez storm, vessels were repeatedly in and about 
this spot. In that of 1840, its duration and extent are 
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given in Table A and Diagram 16. In the AUnon storm, 
all the vessels experienced a lull for an hour or two ; in 
that of 1836, when passing over Port Louis, the calm was 
firom three to four hours i in the Nephine storm it lasted 
six hours ; in the Carnatic gale four hours ; with thd 
Windsor^ in 1841, its duration was eight hours ; iii the 
Extnouth storm one hour ; and iil other instances fbr a les& 
space of time. In the West Indies the same fact appears 
to have been observed, although allegations have been 
made against it.^ 

In another place we have attempted to measure the 
eictent of the focus by the time it took to move over a dis- 
tance of 21 miles. The calm commencing at Fort Louis 
four hours before it reached Souillac, at the opposite end 
of the distance, and its appearance at the last place being 
almost simultaneous with its cessation at the former, it is 
inferred that its diameter was nearly equal to this distance, 
and its progression about five miles per hour. — See Dia- 
gram 16 (Plate VII.), and Mauritius hurricane of 1840.+ 

From what has already been advanced, it will be seen 
that facts, as well as hypotheses, indicate the calm in the 
centre of a rotatory gale to be very much more extensive 
at the beginning ; and that the circle, when first formed, 
embraces an extensive area of atmosphere belonging to, 
and in the same condition as, the variables. In the ArtemUe 
hurricane there seems to have been something of this kind; 
and in the Windsor storm the calm lasted for eight hours, but 
surrounded by a violent tempest. Supposing this storm to 
have moved at 10 miles per hour, the usual rate in the lati- 
tude where it was encountered, it would give the diameter of 
80 miles. It is clear that it was moving fast, as it quickly 
left the Windsor when hove-to, and afterward she could not 
overtake it at nine miles an hour. On the 1st of April, in 
the Rodriguez storm, the Blanche and Broxhournbury^ 30 to 

* The same circumstance was noticed in a hurricane at Shark's 
Bay on the north-west coast of New Holland. See Appendix, 
t Also refer to Note 2 in the Appendix. 
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40 miles apart, were on opposite sides of the storm's centre, 
and had weather such as occurs at the edge of the calm. 
It seems to have been further reduced in speed ere it 
reached 22^ S., and was certainly less than 20 miles in 
extent. 

When the atmosphere ceases to brush along the surface 
of the earth, and meets resisting objects by which its mo- 
tion becomes perceptible to our senses, we call it a calm, 
but this is no proof of quiescence. That such should 
exist near the centre of the storm and diminished pressure, 
is in accordance with every view which has yet been 
offered. It cannot be supposed that the atmosphere, 
approaching in rapid gyrations towards the base of the 
focal current, would continue its horizontal motion straight 
to the centre, and abruptly begin to ascend, at a right 
angle: in fact, it is almost physically impossible, and 
opposed to the dynamic laws of elastic fluids. On the 
contrary, it is consonant to reason to believe, that, as the 
air rushes with velocity towards the locality of least pres- 
sure, it will begin gradually to assume the vortical direc- 
tion, at some distance from the very centre, as represented 
by the Diagram No. 15 (Plate VIL). A triangular body of 
atmosphere at comparative rest would thus be established. 
At the edge of the calm, where the ascending motion 
takes place, the air would seem to rush upward, in a sud- 
den and irregular manner, with a spiral motion, or in a 
number of smaller vortices. By this we may explain those 
terrific gusts and intermissions of the gale which usher in 
the calm and succeeding half of the storm. 

Admitting the diameter of the focus of a hurricane to 
be 20 miles, and its area containing about 300 square miles, 
it will allow a current of air to escape, equal to a stratum 
of the trade-wind, five degrees in width and one mile in 
height ; the velocity of both being equal. This may in 
some measure account for the extent of trade-wind firom 
the eastward entering the vortical circuit, and without any 
obvious outlet at the level of the earth. 
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The height to which the focal current reaches would 
appear to be at least equal to^ if not greater than^ that of 
the stormy zone by which it is engirt. By the rapid 
ascent of the air^ and convection of heat, the temperature 
of this isolated column of air is kept in the natural adjust- 
ment from below upwards proper to its condition at the 
base. Hence that appearance of improved weather pecu- 
liar to the focus. In the tremendous hurricane of the 
Exmouthy when the mercury was below the level of the 
scale, the wind was suddenly hushed, and Xhe sun broke 
forth. In the Mauritius storm of 1840, during the calm, 
blue sky was seen, and the sun occasionally became visible 
for a few minutes at a time, while the tempest was raging 
at 10 miles distance on every side. 

There is no difficulty in tracing out distinct proofs of the 
existence of a central space in the Kodriguez storm of 1843, 
where the tempestuous force of the wind ceased to be per- 
ceptible, but the infuriated state of the sea was unabated. 
On the 1st April the Broxboumhury and Blanche had it so 
moderate as to let out all reefs, while the Robin Gray was 
under close-reefed top-sails, and the Vehre and Framjee 
Cowajee were scudding under three-reefed top-sails. On 
the 3rd the Aryo^ while under bare poles, found the storm 
suddenly moderate at 2 p. m., and she set her top-sails, but 
at 6 p. M. was obliged to stow them, " with every appear- 
ance of a hurricane." On the 6th, the BoMn Gray states 
in her log, ^^ that it lulled a little for a short time ; the 
sky looked rather finer, when presently it assumed a 
wilder aspect than ever, and blew a hurricane." On the 
7th, from 4 to 8 p. m., the Waverhy and Sea Queen had a 
similar cessation of the storm. 

That air ascends in a focal current, seems to be beyond 
a doubt. But it is a matter of mere conjecture what takes 
place at the higher part of the focus, or whether the upper 
parts of the atmosphere do not pour down a counter- 
current, and meeting that from below, both are thrown off 
\}j centrifugal action, at a level some where between the 
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superior and lower currents. But it is equally possible 
that a strong revolution, over a diameter of 300 to 600 
miles of the lower and denser part of the atmosphere, last- 
ing for fifteen or twenty days, would extend its action to 
the very highest regions. From the small quantity of va- 
pour existing in the higher strata of the atmosphere, there 
is no means of observing their commotion. During hurri- 
canes, however, the heavens are completely veiled from 
view, except occasionally over the focus. If air falls into 
the latter, the latent heat set free by its descent, would 
increase its temperature, and prevent the extensive forma- 
tion of clouds within its range. 

There is something unnatural and portentous in this 
sudden cessation of the storm, and the existence of a cir- 
dumscribed space of tranquil atmosphere, bounded by well- 
defined banks of dark clouds, beyond which, for many 
hundred miles on every side, there is one .continuous bed 
of vapour borne along with unabated fury. On land, 
ruined buildings, branchless trees, and rivers inundating 
the country, meet the eye. But what is this to the dis- 
tnasted vessel, half filled with water, and almost sinking 
under the enormous sea continually bursting over her? 
To her exhausted crew, this fearful calm, increasing tur- 
bulence of the ocean, and the prognostications of a low 
barometer, are even more terrible than the tempest again 
about to pour out its fury on their ill-fated craft. 

The state of the Barometer, — The result of extensive 
observation shows, that under ordinary circumstances, the 
atmosphere within the tropics is not subject to the same 
sudden and local disturbance of its pressure as in the tem- 
perate zones. The existence and regularity of the two 
great counter-currents seem to provide against the fre- 
quency of those causes elsewhere leading to great and tem- 
porary depression of the mercurial column, — the loss of 
equilibrium in one stratum being immediately compensated 
by the other. Hence it may be assumed that whenever any 
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extraordinary degree of barometrical change takes place, 
it is in consequence of a cause aflFecting both the currents. 
But, in common with every other region of the earth, the 
atmospheric pressure is liable to be influenced by the 
calorific action of the sun during the summer months ; and 
at Mauritius, the mean annual variation is about '375, 
or rather more than one-third of an inch. By reference 
to the Tables. B and C, (p. 142) it will be seen that during 
the month of July the barometer stands at 30*150; it 
begins to fall in almost equal monthly gradations till 
December, when it is down to 29*80, or lowest mean 
annual range, and in the course of the next six months 
asceiids in the same regular manner. The diurnal oscil- 
lations nearly follow in the same way as in other tropical 
countries. The most important alterations, of a tem- 
porary kind, which take place at Mauritius, arise during 
the transition of temperature incident to a change from 
the S.E. trade to the monsoon, as shown by the following 
extract from a meteorological register, which affords a 
tolerable idea of the state of the weather at the borders of 
these two great surface winds on ordinary occasions when 
undisturbed by tempests. 

Variations in the pressure of the atmosphere to the 
extent exhibited by the annexed table are common enough, 
but rarely or ever exceed '25 or '30 ; but this, in con- 
nexion with the meteoric condition of the two opposite 
currents, implies the frequent existence of two very dis- 
similar bodies of the atmosphere in proximity to one 
another, and ready to add their force to a rotatory mass 
moving between them. 

Now this very tendency of the atmosphere to preserve a 
comparatively uniform pressure in the tropics, where 
uninfluenced by land, renders the barometer an instru- 
ment of inestimable value to the mariner when traversing 
these regions during the hurricane seasons, — for this 
reason, that no unusual fall of the mercurial column ever 
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takes place without* being followed by a storm; nor is 
there any well authenticated case on record, where a tem- 
pest within or near the tropic was not preceded by a 
diminution of the pressure of the atmosphere. When the 
barometer is in good. order, it will never fail to indicate 
the approach of a rotatory storm, the only kind that occurs, 
or at least that need be apprehended, in the tract of the 
trade-wind. In such a case, if the mercury falls half an 
inch below the height proper to the season, the vessel on 
board of which it is observed will very soon be under 
three-reefed topsails. It must, however, be understood, 
that it is from the relative depression of the barometer 
that indications of a storm are to be drawn, as the com- 
parative height of the mercury in different instruments 
varies from half an inch to an inch. On board one ship 
it stood as high as 30.40, in another as low as 29.70. In 
the former case it would create surprise that a heavy gale 
was encountered with the barometer at 29.80, and with 
the other at 29.60 there might be no bad weather. In 
fact, three-fourths of the marine barometers that were 
shown to us on board of ships were almost useless. Some 
** work low," and some " high," it was said ; therefore all 
that can be done is, to calculate from the ordinary standard 
of the instrument in fine weather. 

Not only is the passage of a hurricane over a par-- 
ticular spot invariably marked by a fall of the barometer, 
in a great degree commensurate with the extent of 
atmosphere involved in rotatory action, but the depression 
takes place in the same gradation from every part of the 
periphery towards the centre. At least the outlines of ba- 
rometrical oscillations during storms all lead to this con- 
clusion. In the accompanying diagram, No. 18, the 
fall and rise of the mercurial column during six hurricanes 
is traced along a scale equal to seventy-two hours, or 
300 miles. The time and distance are computed on the 
supposition^ that when in lat. 20^ S. they move about 

N 
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five miles per hour^ and generally take about seventy-two 
hours to pass. The continuous lines in this diagram repre- 
sent the barometrical curve of storms observed at Mauritius, 
and the interrupted lines, of those experienced at sea by 
vessels changing their positions, in a more or less degree, 
while the vortex was passing; yet in both cases it is cu- 
rious to observe the just proportion between the time neces* 
sary for the descent and rise of the mercury. The slight 
anomalies existing in the outline are reierrible to errors in 
observation or calculation. In the storms observed at sea, 
the ascent of the barometer appears to have been very 
regular, simply because the vessels were either helpless 
or lying^to, and nearly equal to fixed points of obser- 
vation. In the Maguasha storm, a slight irregularity is 
perceptible when the barometer is near its lowest range, but 
not more than might occur to any vessel moving to or from 
the centre. In the cases which are given in the diagram, 
the state of the atmospheric pressure before or after the 
tempests has not been obtained; indeed, it would seem 
that attention is only first directed to this point when a 
change of weather has advanced so far as to attract particu- 
lar notice; hence we have only the range of the mercury near 
the vortex. But there is so much similarity in the gene- 
ral outlines of the barometric oscillations of every other 
storm, as well as those selected for examples, that it is 
impossible to doubt that they all follow a regular law. 

It would seem that the depression of the barometer begins 
to take place by slow degrees from the extreme limits of 
the circle, but increases, in a sort of geometrical progres- 
sion, as the distance from the focus is lessened ; and near 
the latter position, the descent and subsequent rise take 
place so suddenly as to describe an acute angle. The 
concavity thus formed is exactly similar to that which is 
produced about the centre of a liquid body when sub- 
jected to circular motion. Supposing a mass of atmosphere 
of the same density- throughout, and 28,000 feet in height, 
to be in rotatory action, the quantity of air removed firom 
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the centre during an ordinary hurricane would be at least 
equal to 1000 feet ; yet even in the actual condition in 
which it exists, the barometer often indicates a with- 
drawal of from one-thirtieth to one-fiftieth of the whole 
weight At what altitude this takes place is a mat- 
ter of mere speculation. The centripetal tendency at 
the lower surface of the revolving disc of atmosphere^ and 
the extreme mobility of the higher regions, render it almost 
impossible for this to occur in either situation. It may 
therefore be inferred that the centrifugal agency throws ofiF 
the rarefied air arising through the focal current at a 
moderate elevation fi:om the earth. It is also suspected 
that near the margin of the circle the pressure of the 
atmosphere is somewhat above its ordinary standard : but to 
ascertain this, with any degree of exactitude, would require 
a much more extensive system of observation than has yet 
been made. In the Exmrnith and McLguashoLs hurricanes, 
there is some indication of this having actually been the 
case. The distance to which the atmosphere is partially 
affected by a hurricane is, apparently, so considerable as 
to escape early attention; so that when observations are 
first made on the state of the barometer, the extreme 
limits of the rotatory circle have passed. Few would 
imagine that the light and moderate, or even fi-esh breezes, 
that blow round the stormy circuit, are connected with a 
vortex which subsequently passes near to or over them. 
The fall of the barometer at Port Louis, when the focus of 
the Rodriguez storm was 300 miles ofi^, was *20, and the 
wind blew in conformity with the circle of which it formed 
apart. 

But although the passage of a hurricane over a fixed 
point on land will be accompanied by a regular descent 
and rise of the mercury, it will seldom be marked by the 
same regularity on board of vessels, unless they are lying 
to. By remembering that the body of atmosphere distin- 
guished by a temporary but prolonged diminution of its 
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pressure, is an immense whirlwind from 300 to 600 miles 
in diameter, progressing from N.E. to S.W., its approach 
or departure will affect the barometer of a vesssel exactly 
as her course may be nearer to or . away from the vortex, 
in proof of which a few cases may be selected for examples. 
In the Rodriguez hurricane of 1843, the Velore was scudding 
S.W., generally under close-reefed top-sails, in front of 
and along with the vortex, for the period of four days, and 
over a distance of 600 miles, with the barometer gradually 
descending from 29.50 to 29.20. On the 4th April, when 
she hove^to and allowed herself to be overtaken, it went 
down to 28.75 in : twelve hoursy and. rose to 29.45 almost 
equally quick; but afterwards, by following the storm, 
it was several days before it finally regained its ordinary 
altitude. In the SeringapatanCs storm of 1842, there is 
a curious instance of the rise and fall of the mercury as 
the ship lay-to behind or followed the vortex. The 
Windsor^ in the gale of February 1836, having fallen 
behind it, was steering W.S.W. on the 29th, with the 
sympiesometer 29.25 ; on the 20th it was up to 29.42 by 
a N.N.W. course ; on the 21st she changed to S.W., when 
it descended to 29.35 ; and next day, by again running 
N.W., it rose to 29.92. In 1838, the same vessel, while 
running S.W. after another storm, had the sympiesometer 
29.42 during forty-eight hours; next day she scudded 
N.W., and had it up to 29,78, and fine weather. The 
Malabar ran S.W. for twenty hours, with the barometer 
at 29.60. The Maguasha^ advancing N.N.E. to meet the 
storm, perceived a very rapid fall of the mercury. 

Having been able to trace the direction, rate of pro- 
gression, and diameter of the Rodriguez storm, with a 
greater approach to accuracy than any of the others, the 
diagram 19 (on the chart) has been constructed from notes 
made on board the Velore^ when the storm's centre was 
passing. It is intended to exhibit the range of the mercurial 
column, and force of the wind as measured by the quan- 
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tity of sail carried by ships at different distances from the 
focus. The scale is placed across the diameter of the circle 
in the line of its advance, but is equally applicable at any 
angle from the same line, supposing it to move round on 
a pivot at the centre. As the Velore hove-to on the begin- 
ning of the 4th April, and lay within a narrow circle till 
she sighted Rodriguez on the 5th, her true position may be 
calculated within a few miles of the truth. The state of 
barometer and winds were noted every two hours, as given 
in the table E. The diurnal motion of the storm at the 
period in question having been ascertained by other 
means, the probable distance of the vortex in approaching 
and departing from the neighbourhood of this vessel was 
computed for every two hours, and the state of the baro- 
meter at the time marked off along the scale. Although 
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this has been deduced from the observations in detail^ 
it is found to correspond in a very remarkable degree 
with the relative height of the barometers on board 
of other vessels, at every part of the circle, both before 
and after the two days in question. Even the Vehre, 
although out of the gsJe, hung on its skirts for five or six 
days after it had passed, and the state of her barometer, 
and her proximity to the focus of the storm, are found to 
be in perfect accordance with the results obtained from her 
previous observations. 

Had the other vessels exposed to the Rodriguez storm 
been in possession of good barometers, and noted their 
changes with as much care as was observed on board 
of the Velare, a very valuable mass of information on this 
head might have been obtained, and the permanency and 
extent of the loss of atmospheric pressure might have been 
satisfactorily established in the various stages and situa- 
tions of the hurricane. Inquiries were made on board of 
every ship for notes on the state of the barometer, but we 
found one half without this valuable instrument ; in others 
it proved to be so out of order that no reliance could be 
placed on observations made from it ; and in the few cases 
where it was tolerably correct, some isolated and uncon- 
nected remarks, made perhaps once in twenty-four hours, 
were all that could be. obtained. The concurrent testimony 
of these last, in support of those of the Vehre, which have 
been reduced to a diagram, makes it more annoying to 
have lost an opportunity that may never occur again, where 
so many ships accompany a storm over such a distance of 
ocean. 

Allusion has been made to the probability of the axis, 
or, more properly speaking, the focal current, having in 
some instances, if not in all, an inclination from the per- 
pendicular forward in the direction of the line of pro- 
gression.''^ There is something in the Vehre $ observations 

. * See Diagram 14, p. 164. 
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that almost confirms this supposition, or at least shows that 
the centre of maximum depression is somewhat in advance 
of the aerial focus, or point, around which the wind blows 
on the surface of the earth. The circumstances which 
lead to this inference are thus explained. According to 
the rotation of the Rodriguez storm,* and its movement 
being from N.E. to S.W., it follows that a vessel on one 
side would have the wind at N.E., and on the other at 
S.W.3 when the focus of the storm was on that part of the 
central path nearest to them, at which time the barometer 
ought to stand at its lowest range. Now the Velore was 
a little to the westward of the storm's track on the 4th 
April, when the vortex passed her, and she had the wind, 
from S.E. to south, S. W. and west. By reference to Table 
E, we find that the barometer was at the maximum de- 
pression about 4 A.M., when the wind was at S. by E. : and 
four hours after, when it was round to S.W., and her true 
position at right angles with the central path and nearest to 
the aerial focus, the barometer was rising. As the storm was 
travelling at the rate of five miles an hour, and the mercury 
was at its lowest range for the space of four or even two 
hours at the very least, before the arrival of the vortex, 
the result is obvious. The practical importance of having 
this problem solved by future inquiry needs no comment, 
and is a sufficient reason for hazarding a remark on the 
subject. We were led to observe this in drawing up the 
diagram 19^ and have included the probable position of 
the focus of diminished pressure within an interrupted 
circle. 

But there are other cases which corroborate these views, 
particularly that of the storm of 1836, observed at Port 
Louis, and to which reference has already been made. In 
the very complete observations on that hurricane, we find 
that the barometer was at its lowest range 28.230 just before 
the focus commenced ; about the middle of the calm it 
was up to 28.255 ; and when the storm recommenced it 

* See Diagrams illustrative of this storm, and No« 19 on the chart. 
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stood at 28.325^ or a difference of *095 between the anterior 
and posterior margin of the focus. In the Mauritius gales of 
January, 18 19, the greatest fall of the mercury was with 
the wind at S.S.W.; and in that of March, 1818, it was 
down to 28, with the wind E.S.E.; in both instances 
evidently being in front of the aerial focus, if we assume 
that these storms were moving in the direction which 
they usually follow when passing the island. 

Here it may be well to mention the maximum depres- 
sion of the barometer in a few of the more remarkable 
storms which have visited the South Indian Ocean. 

Neptune's storm 29.10 

Rodriguez ditto .•.•.. 28.75 

MagvmhoHs ditto 28.65 

ExmautKs ditto 28.60 

Mauritius hurricane, 1824 . . • 28.45 

Ditto, ditto, 1836 28.23 

Ditto, ditto, 1818 28.00 

It must be inferred that a removal of the atmosphere 
to this extent near the centre, decreasing towards the 
exterior of a vast circle, and maintained for several weeks 
while a storm crosses the Indian Ocean, is entirely 
attributable to centrifugal action, arising out of a con- 
tinuous application of rotatory motion. It, in fact, conveys 
a very correct notion of the effects of an atmospheric 
eddy, perfectly analogous to that of a fluid. 

It has been observed that the mercury in the tube is, in 
certain parts of the storm, subject to sudden oscillations 
within the space of a few minutes, or even a continued 
motion upward and downward is said sometimes to have 
taken place. As this occurs near the margin of the calm, 
or where the atmosphere begins to ascend in sudden 
and spiral gusts into the focal current at the point 
of minimum pressure, it is not at variance with the prin- 
ciple of a regular gradation in the descent and rise of the 
barometer. It is even possible that a partial irregularity in 
tbQ line of depression does occasionally take place from 
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accidental causes. Yet it is surprising that when hurri^ 
canes pass over Mauritius, the height of its mountains does 
not appear to affect the currents of air^ so as to influence 
the natural range of the barometer, on either side of the 
vortex. Whenever the atmosphere, owing to rarefaction, 
acquires an ascending power, it has a tendency to force its 
way through the upper strata, with an involute motion. 
This is observed to be the case whenever great fires affect 
the atmosphere. A few nights ago, during a fire which 
took place in the Chatham dockyard, we remarked that 
the volumes of smoke arose in a spiral manner, and showers 
of burning pieces of wood were borne aloft in whirling 
motion, round an axis inclining in the direction of the 
prevailing wind at the time. Air assuming a vertical mo« 
tion near the focus of a storm, would naturally follow the 
same law, and rise in a number of miniature vortices round 
the general one, and thus account for tliose sudden, terrific, 
and almost incredible effects of the wind in hurricanes and 
tornadoes. 

We cannot close this part of the subject without calling 
attention to the trifling fall that takes place in the baro- 
meter when the vortex is in lat. 25° or 26° S., compared 
with the violence of the wind. The Windsor^s and other 
storms, given in the preceding pages, and that of the 
Bucckugh in the same latitude, would lead to such an iur 
ference ; but more complete information is required before 
anything very decisive can be established on this important 
practical point If it be as we suppose, it would indicate 
the vortical action in the higher region to be diminishing, 
as might be expected, in the situation where the specific 
character of the storm begins to disappear on the level of 
the sea. 

The Sympiesometer, — The observations made with this 
very delicate and valuable instrument for measuring slight 
changes in the pressure of the atmosphere, have been so 
few and detached that we need not stop to notice them ; 
but merely observe, that, in the few cases where the baro* 



186 PHENOMENA DURING HURRICANES 

meter has apparently failed, the sympiesometer steadily 
continued to prognosticate the approach of the storm. 
The complaint made against it is, that its range is not 
great enough, owing perhaps to the expansion of the hydro- 
gen gas by the heat of the tropics ; but when as low as it 
can be, a warning is given not to be despised. No ship 
traversing hurricane latitudes ought to be without one.* 

Condensation of Vapour during Hurricanes, — Of all the 
phenomena developed during rotatory storms in the Indian 
Ocean, there is none more constant and remarkable, we 
may almost say awful, than the enormous quantity of 
water which is precipitated from the mass of atmosphere 
in agitation. For hundreds of miles on every side of the 
vortex, there is a dense stratified bed of clouds pouring 
out rain in torrents, without intermission. This process 
is continued for weeks, and appears to be a usual 
characteristic of the hurricane in all its phases, and over 
every tract of sea or land which it sweeps. The approach 
of such a storm may almost be prognosticated by the 
unbroken canopy of clouds which is slowly drawn over the 
sky, in the first instance at a great elevation, but gradually 
descending to the lower stratum, accompanied by an in- 
creasing gloom, till at last it rests on the earth and begins 
to deposit rain. At a distance of 200 or 300 miles in front 
of the vortex these indications are perceived, and would 
lead to the conclusion that the extent of the aerial com- 
motion is greater in the upper than in the lower regions. 

The absolute quantity of rain which falls has been ascer- 
tained on one or two occasions, at Port Louis, to be as 

follows : — 

Inches. Lines. Tenths. Bar. 

Mauritius hurricane of 1786... 6 ... 1 .••• 24 ... 28.90 

„ „ 1789.., 8 ... 4 .- 24 ... 28.70 

„ „ 1836... 8 ... 6 ... 60 ... 28.23 

„ „ 1840.. .10 ... ... 90 ... 28.90 

* An account of this instrument is given in the Edinburgh Philo- 
fiophicalJoumal, No. 1, and in the Edinburgh Journal of Science 
No. 20. 
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Even in the tropics these quantities are prodigious, and 
very nearly equal to one-fifth of the whole amount which 
falls over the island during the yean In the two last-men- 
tioned storms the accuracy of the rain-gauge may be relied 
on ; and therefore, by its concurrence, supports the results 
of the two former. Supposing the sphere of condensation 
to be confined to a circle of 300 miles in diameter, over 
which eight inches of rain fell in forty-eight hours, the 
whole quantity which would be precipitated within this 
isolated space, during 20 days, would be equal to 90 cubic 
miles of water, and sufiicient to cover the superficies of 
Great Britain to the depth of five feet four inches. 

Now it has been calculated by Sir John Leslie, that if 
all the aqueous vapour contained at one time in the atmo- 
sphere at the point of saturation was to be let fall at once, 
it would not exceed five inches in depth, or nearly that of 
one-eighth of the whole quantity which is discharged 
during a hurricane of 20 days' duration ; in other words, 
fi*om that body of air involved in rotatory motion, and 
moving along a distance of some thousands of miles. This 
clearly shows that a constant supply of moist air must 
have entered the circle of the storm ; but as a very small 
portion of the whole vapour existing in the atmosphere can 
be separated at a time, the case presents itself in a much 
more striking light. 

Although some obscurity still hangs over the exact nature 
of that process by which condensation of aqueous vapour is 
produced, it seems to be generally admitted that it is con- 
sequent on change of temperature. The vapour of water 
raised by the solar action, and wafted from one locality to 
another, is a most wonderful and important agent, particu- 
larly as a vehicle of heat fi:om the equator towards the 
poles ; still it is entirely regulated in its quantity, and in 
some degree in its movements, by the temperature of the 
air which absorbs it. While the heat of the atmosphere 
increases in an arithmetical ratio, the quantity of vapour 
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which it will sustain at the point of saturation is augment- 
ing in a geometrical progression. Hence, when two 
bodies of air, of different temperatures, each charged with 
Tapour at the elasticity due to their heat, are mixed 
together, the mean temperature of the mass is that of the 
atmosphere, but is not sufficient to support the mean ten- 
sion of the two bodies of vapour : the result is, that the 
excess is precipitated in the form of rain. But after the 
superabundant vapour descends, and the temperature of the 
combined mass of air is adjusted, condensation ceases, until 
another change of temperature takes place. Therefore, as 
the mean heat of the focus near the earth, during hurri- 
canes, is about 76° to 77°, it follows that all the vapour 
which is reduced to the form of rain is the excess of two 
currents whose combined temperature is equal to this. 
Yet this excess is not great ; for example, by Dr. Ure's 
tables* the 

Temp. Inches of Mercury, 

Tension of vapour at 70° = '726 
„ „ 80° = 1-010 



Mean 75° = -868 

But the tension of vapour at 75° is only '860, and 
•868 — -860 = '008 inches. 

Thus the difference of temperature between two masses 
of atmosphere at 70° and 80°, even if at the point of 
saturation, would only yield a proportion of vapour to 
form rain equal to the tension of '008 inches of mercury, 
or about equal to one-tenth of an inch of water, or one- 
fortieth of what falls in 24 hours. Therefore, to support 
the unceasing deposit of water from the atmosphere during 
these storms, it is necessary that two currents of air in 
opposite conditions should be constantly entering the area 
of condensation, and, on mingling together and yielding 
up the excess of vapour consequent on their reduction to a 
common temperature, should escape in some outward 

♦ Ure's Dictionary of Chemistry. 
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direction, to be replaced by fresh masses rushing in to 
undergo the same process. If one current only flowed 
into the circuit of the storm, the whole would quickly 
be brought to a mean standard, and vapour cease to be 
deposited; but by a steady introduction of two currents, 
under the circumstances which are inferred, it enables us 
to assign an intelligible cause for the incessant condensation 
going on, and the amazing quantity of rain which almost 
invariably distinguishes the rotatory tempests of the 
South Indian Ocean. 

During the Rodriguez hurricane not a single day occurs 
without, one or more vessels repeatedly recording "inces- 
sant heavy rain," in these or other equally expressive 
terms. In every other storm similar observations are 
noted with great regularity. The fact seems to be unques- 
tionable, and is strongly corroborative of the opinions 
already advanced, that two great winds in opposite states 
are constantly connected with hurricanes in every stage. 
Nothing, in fact, could be better calculated to bring two 
bodies of air in immediate contact, and facilitate their 
natural tendency to mingle together, than the rotatory 
velocity peculiar to these storms. An attempt has else- 
where been made to show the way in which the currents 
would enter and escape from the sphere of condensation. 

Although we have so far considered the atmosphere as a 
homogeneous body, subject to be formed into currents by 
heat at the Line and the rotation of the earth on its axis, 
and, by certain temporary disturbances of the monsoon and 
trade- wind, liable to acquire a revolving motion, it is pro- 
bable that the quantity of vapour existing in the air, and 
latent heat which it evolves during condensation, exert a 
very important agency in the complex process which 
constitutes a hurricane. As the proportion of humidity, 
however, is controlled by the temperature of the air, it is 
scarcely possible to regard it as more than a subordinate 
agency, developed subsequent to the gyratory action, and 
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to a greater or less extent exerting a reactive influence on 
the mass of atmosphere from 'which it is separating. 

The hot N.W. monsoon, constituted as has been seen, 
may readily be considered as the vehicle which unceasingly 
conveys aqueous vapour to the sphere of condensation. 
This wind loaded widi moisture is, even on the level of the 
earth, invariably in communication with the N.W. side of 
the revolving circle till it has passed the tropics, and even 
then there is no case in which it has been satisfactorily 
ascertained that the S.E. trade has resumed its sway be- 
tween the monsoon and that border of the hurricane ; but, 
from the fact of storms beginning to lose their character 
and rate of progression at this point, it may be inferred 
that when the monsoon ceases on the level of the earth, its 
influence as the upper or equatorial current may be quite 
sufBcient to support the stormy action as far as the latitudes, 
where it again resumes its former level as a westerly wind« 
But even in the early part of a hurricane, the influence of 
the monsoon, after it has risen to form the upper-current 
and overlaps the trade- wind, must be very important 
throughout the whole process. As heat is conducted 
downward through air very slowly and imperfectly, it is 
probable that the equatorial current in the higher regions 
of the atmosphere may possess a much higher temperature, 
and of course a greater proportion of vapour, than is gene- 
rally supposed ; while the lower and polar current, from 
the decline of the solar action at the season peculiar to 
storms, may be expected to be in an inverse condition. 
Hence the level of condensation may be considered to ex- 
tend over a plane inclining from a great elevation, in 
front of the hurricane, till it touches the earth at some point 
behind it Instead of the dark and equable canopy of 
vapour which precedes a storm, the sky behind it, even be- 
fore the violence is over, clears up and is covered by 
rounded cumulous clouds, indicating a reverse condition in 
the upper regions of the atmosphere. By the precipitation 
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of vapour at the junction of the two currents, the heat 
of the upper will be communicated to the lower. To what 
extent the air escaping by the focal current, and which 
may be supposed to join the upper wind and flow off to 
the southw£urd, influences this, it is impossible to say ; but 
that it does so in some way is more than probable. 

It would seem that this violent adjustment of the heat 
and vapour between the upper and lower currents, going 
on at an elevation far above the earth, is particularly 
favourable to the formation of numerous small vortices or 
waterspouts. When the Katherine Stewart Forbes was 
approaching the Rodriguez storm, and began first to per- 
ceive indications of its vicinity in the increasing force of 
the wind, although still 300 miles to the S.E. of the 
vortex, she got into this unsettled kind of weather, and, 
to use the words of her ofBcers, ^' was surrounded by water- 
spouts." The same thing is alluded to by the Exmouth^ in 
whose log it is stated, on the day previous to the tremen- 
dous hurricane which she experienced, that they *^ observed 
several clouds of a singular appearance pass from N. W. to 
S^JE.y^ and *^ saw two waterspouts in the £,N,E" At the 
time she had a N.E. wind ; but in twelve hours after had 
a ^* weather and lee seaf^ no slight proof of the existence of 
two strong winds blowing near her : and in a few hours 
more the tempest burst over her in all its fury.*^ 

In the process by which vapour is separated from the 
atmosphere during hurricanes in the Indian Ocean, the S.E. 
trade-wind may be considered as a vast refirigeratory to 
the hot and moist monsoon as a surface or upper current. 
It is possible, that on the level where condensation takes 
place, the difference of temperature between the two strata 
does not exceed 6^ or 8°, and consequently would be in- 
sufficient to produce a copious fall of rain ; but this will be 
compensated by the rapid and continuous introduction of 
firesh and humid masses of air, in equally dissimilar states. 

* Refer to Note 1, in the Appendix. 
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Thus the vapour^ which in ordinary circumstances would 
be gradually deposited by the atmosphere over a wide 
region, is, by the peculiar action of the storm, drawn 
violently into a narrow and isolated area, and precipitated 
within a limited range, in quantities co-equal to the forces 
supporting the whole phenomenon. The vapour of the 
monsoon, in its stages from the vesicular state till it forms 
drops of water, and while sinking through the lower stratum 
or S.E. trade, will, by the liberation of latent heat, raise 
the temperature of the latter ; and by expansion invest it 
with a power of ascending, in addition to that caused by 
diminished pressure towards the focus. It is even probable, 
that, by the rapid convection of the heat, thus extricated, 
upward through the focal space, the temperature of the 
whole central column or current is so regulated that con- 
densation ceases and the sky looks '^ lighter ;" and that this 
is carried far above the revolving plane of condensation sur- 
rounding it. In this manner the latent heat of vapour may, 
as a subordinate agent, add considerably to the upward ten- 
dency of the air created by loss of pressure near the centre. 
There is yet another view which presents itself, in re- 
gard to the reciprocal influence of condensing vapour on 
the action of the storm. If the quantity of water raised by 
evaporation, and suspended in the current of the monsoon, 
does not add to its velocity, it at least partakes of its mo- 
tion. In losing its buoyancy and sinking downwards, it 
will carry with it a considerable degree of this momentum, 
superadded to the law of gravitation, increasing with its 
conversion into a fluid, and materially augment the motion 
of the atmosphere through which it presses ; but the heat 
given out during its descent would communicate additional 
elasticity and a vertical motion to the air. The antagonist 
force of the two, already subject to rotatory action, would 
tend to produce a horizontal direction of both round the 
circle, so that the falling rain and ascending air would 
meet ; as the diagram No. 17 (Plate VII.) represents. This 
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no doubt adds to the violence of the storm, perhaps even 
prolongs its duration, and assists in giving unity of action 
to the concatenation of phenomena developed* 

There are some grounds for a belief that there is often 
a modification in the violence of a hurricane during the 
vertical action of the sun about noon ; if this can hereafter 
be fully made out, it 'will indicate a much more important 
co-operation, arising out of condensation of vapour, than 
has yet been attributed to it. 

Yet, in speaking of the effect of condensation of vapour, 
let us consider the enormous quantities of water which are 
precipitated from the atmosphere on the west coast of 
Africa, and other countries near the equator, without violent 
commotion of its currents, or anything at all to be com- 
pared to the extensive, prolonged, and terrible sweep of 
the hurricane, and it will tend to qualify the views which 
are entertained on this head. At a certain elevation all is 
clear and serene, and a cloudless sky reigns above the 
fierce contention of elements beneath. What this altitude 
is, it would be difficult to trace ; but as it is stated in 
Hutchison's Meteorology that clouds are sometimes seen 
at the height of five miles, they cannot be much lower in 
the tropics, during the solsticci and with the atmosphere 
in vortical agitation. 

The Temperature of Storms. — ^Very little accurate in- 
formation on this head has yet been obtained, but as far 
as it goes it indicates a gradual fall of the thermometer 
from the commencement of a hurricane till near its centre, 
when a rapid rise takes place. In general the temperature 
towards the focus is about 76^, 77^, or 78^ ; and as this is 
about the mean annual temperature of the climate of 
Mauritius, the coincidence is curious. At the season 
when hurricanes occur the mean heat is 82^, and that of 
the day much higher. In the Mauritius hurricane of 1840 
the thermometer was at 77^ and 78° for thirty hours be- 
fore the vortex arrived ; but soon after the N. W. wind set 

o 
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in, although raining heavily, it quickly rose to 80°, — even 
at 10 P.M. 

The Ehciridty developed during Hurricanes. — Among the 
phenomena attendant on tropical storms, there is none 
more wonderful or impressive than this mysterious agency 
of nature. At all times, and in all places, the display of 
electric fluid is very awful ; but in the neighbourhood of 
the equator it is marked by a terrible activity, surpassing 
anything of the kind ever seen in temperate regions. 
This might be expected, from the tendency which it 
has to accumulate near the hotter parts of the earth. 
Yet, in a number of storms in the Indian Ocean with 
which we are acquainted, the presence of this subtle ele- 
ment has not been sufficiently active to attract attention ; 
and, in general, it is so unusual to find thunder or light- 
ning associated with Mauritius hurricanes, that by many 
their existence has been wholly denied. During the Ro- 
driguez storm, however, these phenomena were developed 
on several occasions, and in connexion with other circum- 
stances that gave them additional terrors. 

There can be very little doubt, however, that atmospheric 
electricity is emitted, in a greater or less degree, during 
every hurricane, although it may occasionally escape ob- 
servation. What the precise nature of the operations or 
changes which give rise to its evolution may be, is still 
wrapped in much obscurity, and is a question beyond our 
ability to cope with. It seems, however, to be generally 
allowed that it is in some way connected with the process 
of evaporation, and is such a usual concomitant on 
condensation as to be considered by a number of philoso- 
phers to be the cause instead of the consequence. The 
more ordinary causes which excite this element are 
chemical action, friction of bodies on each other, change 
of bulk and temperature, &c. 

As it is easy to trace the existence of all these agencies in 
the atmosphere which surrounds our globe, it may explain 
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the tendency T^hich electrical fluid has to become insulated 
in diflcrent strata: for it is well known that a number of 
contiguous masses frequently exist in totally opposite 
states of electricity, owing to the very perfect non-con- 
ducting quality of dry air. As the parts of a homogeneous 
body subject to unequal degrees of temperature become 
diversely electrized, the cool locality assuming the posi- 
tive or vitreous modification, and the warm the negative, 
it is concluded that the higher surface of our atmosphere 
is in the former condition, and the lower stratum in the 
latter, or the same as that of the earth. Nevertheless, in 
the ordinary state of things, the intermediate layers of 
atmosphere are generally supposed to be in different states 
of electrical isolation. 

No sooner, however, does any agency, whether arising 
out of difference of temperature or motion, lead to the 
condensation of vapour, by which a conducting medium 
of rain or moist air between one stratum and another 
is established, than their electrical equilibrium becomes 
restored. Is it not more reasonable to conclude that even 
the formation of vapour, or at all events rain, instead of 
being the consequence, is the cause, or means, by which 
the opposite masses are enabled to communicate with 
each other ? If this be correct, it prepares us to expect a 
vehement evolution of this element, in a vast circle of re- 
volving atmosphere drawing in the neighbouring and dis- 
similar strata below, and after a rapid intermixture, attended 
by friction and change of state, throwing the whole off, by 
centrifugal action at a higher level. 

When a body is charged with electric fluid, it retains the 
peculiar properties arising from this state, as long as it is 
completely isolated from others oppositely situated. Sup- 
posing a dry vitreous substance to be interposed between 
them, the insulation is very perfect, but no sooner has the 
surface of the insulator become moist than the difference 
of electricity between the two bodies disappears. Yet no 

o 2 
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one would venture to maintain that the humidity of the 
glass insulator was the effect of two oppositely electrified 
masses becoming assimilated. A cloudy separated from the 
earth by the non-conducting quality of dry air, remains 
in a state of isolation proper to itself^ till moist air or rain 
extend through the lower stratum, and reaching the sur- 
face of the earth afford a medium by which the electricity 
of the former is instantaneously transmitted to the latter. 
In thj hydro-electrical machine exhibited at the Poly- 
technic Institution, the rush of steam through a narrow 
orifice by its friction against the sides evolves electri- 
city in enormous quantities, yet it is scarcely possible to 
suppose that this violent escape of highly condensed vapour 
is caused^ or even accelerated, by the electric force. The 
high authority of Dr. Faraday is not favourable to this 
opinion, and he has further shown that water in evapora- 
tion is not adequate to explain the great excitation of 
electricity when steam escapes from a boiler. 

It may also be inferred that the manifestations of elec- 
trical energy during a hurricane are consequences, perhaps, 
in some degree of the friction of vesicular vapour moving 
through the atmosphere, and capable of influencing the 
general process in a subordinate manner. The causes 
which support a violent rotatory action of many hundred 
miles of atmosphere must be continuous and equable. 
But the display of electricity is fitful, uncertain, and 
almost entirely confined to one side of the space em- 
braced by the storm; nay, it is so little remarkable in 
many violent gales, that its absence altogether might almost 
be suspected ; and in the hurricane of 1840 which passed 
over Mauritius, there was not the least indication of its 
presence at either Port Louis or Souillac. 

Of the storms which have occurred in the South Indian 
Ocean, eleven have been accompanied by thunder and 
lightning, and in twenty-one others no indication of elec- 
tricity was observed. The occurrence of this striking 
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phenomenon is not likely to have often escaped notice. 
In the CulloderCs storm, out of thirteen ships involved in it 
for several days, there is only one instance of electricity 
having been observed. Now,in the Rodriguez storm of 1843, 
its presence is noted in some of the logs on almost every day, 
except that on which it was passing over the island from 
which it is named. The following Table (F) gives an idea of 
the diflPerent points around the focus, where the evolution 
of electricity was most common and remarkable. 

TABLE F. 

A Table of the Electrical Observations during Hurricanes in the 

South Indian Seas. 



Prevailing 

winds at the 

time. 



From 

S. to W. 

W. to N. 

N. to E. 

E. to S. 



Daring the 

Rodri{;uez 

storm. 



During 
other gtorms 



No. of times. 

10 



No. of times. 
4 

12 



I 



From the 
*' Law of 
Storms." 



No. of times. 



Total No. of 
times. 






5 
2 



Relative position to the focus. 



^At the north or 
35 < equatorial half of 
t the stormy circle. 

cAt the south or 
7 < polar side of the 
t circle. 



This has been gleaned from the reports of storms, and it 
shows that electricity is five times more frequently seen on 
the north than on the south side of the storm^ or in that 
part where the westerly monsoon predominates. Indeed^ it 
has been so usual^ during a passage from India to the 
Cape, to see ** lightning in^ the north-west^' ushering in a 
gale, that Horsburgh says the Dutch commanders of ships 
had instructions to shorten sail whenever this was observed. 
Even in those cases when the wind had easting in it at the 
moment when this phenomenon was perceived, it is gene- 
rally reported to have been seen to the N.W. or north. 
Although lightning rarely becomes visible in hurricanes 
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passing directly over Mauritius, it is very generally noticed 
when the weather indicates the centre of a storm to be to 
the S.E. of the Island, and the northern border or westerly 
wind is sweeping over it. As far as we have means of 
ascertaining the fact, it appears that the same analogy 
exists in storms of the opposite hemisphere, and that light- 
ning and thunder generally prevail in the south half of 
their circuit, where a west wind also blows. In the Ro- 
driguez gale, ships first began to experience these pheno- 
mena when they dropped round from the front to the after- 
part of the circle, and had the wind from S.W. to N.W. 
The Margaret^ for several days before she got into this hur- 
ricane, was approaching it firom the N.W., and, with 
westerly winds, constantly observed lightning at night. 
On the other hand, during the same period, the Katherine 
Stewart Forbes^ while nearing the storm from the S.E., and 
with an easterly wind, had no signs whatever of electricity 
until entering the circle. 

Now this is what might be expected to take place in 
accordance with our notions of the nature of a hurricane. 
The S.E. trade enters at the east side of the storm, and in 
its deflection round the circuit will, as a S.W. wind, come 
in contact with the N.W. monsoon, and, by mingling with it 
at this point, cause a deposition of vapour and an energetic 
manifestation of electrical force ; and by the time that 
the united mass has moved round to the opposite side this 
will cease to be very remarkable. Of course this more 
directly applies to what takes place in the lower stratum, as 
the relative positions of the two winds in the upper 
regions will alter the locality where the two electricities 
combine. Even this seems to corroborate the theory of 
two winds being permanently connected with the existence 
of a hurricane. 

It is certainly a curious fact that storms crossing the 
Mauritius are unaccompanied by electrical phenomena, 
and when the storm of April 1843 was over Rodriguez, 
only one vessel, the Broxhoumbury^ reports to have seen 
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lightning. However, this vessel was 200 miles to the east- 
ward of the island, while five or six others much nearer to 
it make no mention of any such phenomenon, although its 
presence is carefully noted both before and after that 
period. The only feasible solution of the question which 
offers itself is, that the lofty peaks of the mountains, rising 
far above the level of human habitations or observation 
during a storm, were the immediate conductors of the 
electrical fluid into the earth. This also is unfavourable 
to the theory of it being the primary cause of great 
tempests, for the rapidity with which the electrical equili- 
brium of the clouds and of the earth would be restored by 
means of these natural conductors, rising 2,000 and 3,000 
feet from the level of the sea,* must necessarily affect the 
storm, at least below this altitude. But no such result 
takes place ; the storm rages on the plains below the 
mountains with unabated fury, and apparently very little, 
if at all, retarded in its progressive movements. After 
passing over Rodriguez, Mauritius, or Bourbon, hurricanes 
are, if possible, even more violent than before. 

It is worthy of notice, that while condensation is most 
abundant and extensive in the southern half of the storm, 
or towards the front, electrical phenomena are, as we have 
seen, in a great measure confined to the reverse portion of 
the circuit. This would indicate a less intimate connexion 
between condensation and the evolution of electricity than 
is allowed : hence we can only point to the fact as a sub** 
ject for future investigation, and requiring more minute 
details in order to determine its precise value and extent; 
for of its existence^ to a certain degree, there seems to 
be no doubt. 

Causes have already been assigned which appear to us 
much more applicable to the whole of the phenomena de- 

* By means of such conductors, conjoined with a humid atmo- 
sphere, the electricity of the clouds and that induced at the earth's 
surface must quickly coalesce, and their force of attraction be annihi- 
lated. 
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veloped during a progressive storm of a rotating kind than 
the mysterious and imperfectly known agency of electricity. 

Periodical abatements of Hurricanes. — In the course of 
this inquiry^ various circumstances would lead to the con- 
clusion that storms are subject to aggravations during the 
night, and temporary mitigation after sunrise. This may 
be attributed to the solar action on the upper surface of the 
whirling bed of clouds producing effects of too complex 
a nature to be easily explained. During the Rodriguez 
gale these periodical changes seem to have been made out 
on several occasions, but more particularly on the 7th of 
April, when, after a partial relaxation during the day, the 
wind, soon after sunset, was increased to a degree of 
violence surpassing even its former fury. This was felt by 
every vessel within the compass of the gale, but more par- 
ticularly by those at the N.W. side of the vortex ; even 
the Velore, 200 miles off, had the wind so much increased 
as to bring her under very low canvass. On this occasion 
the island of Mauritius was 250 miles to the N.W, of the 
storm's centre. Is it possible that the column of hot atmo- 
sphere formed over the land during the day was carried 
by the westerly monsoon towards the storm, and gave 
additional velocity to its motions ? 

Local irifbience of Land. — This has already been re- 
peatedly adverted to, and leaves very little to be said. 
Nor is it a question that admits of an easy solution as 
regards the South Indian Ocean. The Rodriguez storm has 
some appearance of having been rather abruptly turned to- 
wards the tropics by that island, and its progression be- 
came much slower, while its violence was rather augmented; 
but as others also appear to decrease in their diurnal rate 
of progression in the same latitude, perhaps less is due to 
the influence of the island than would, on first considera- 
tion, appear to be the case. 

In closing this review of the principal phenomena de- 
veloped during rotatory storms in the Indian Ocean, south 
of the equator, and their connexion with the primary 
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cause, it may be well to arrange the facts and inferences de- 
duced from them, under a few succinct heads, as foUows:*- 

1. Hurricanes only occur when the N.W. monsoon pre- 
vails between the equator and lat. 10^ or 12^ S., and more 
particularly during the retrograde motion of the sun from 
the tropic of Capricorn. 

2. Their vortices are usually formed in the space of 
"variables" between the S.E. trade-wind and westerly 
monsoon. 

3. The wind revolves E., S., W., N. around the focus, 
or in the direction of the hands of a watch. 

4. Their course is south-westerly, generally from lat. 10^ 
S. near the Indian Archipelago, to lat 28° or 30° S., on 
the east coast of South Africa ; and in the early stages the 
direction is W.S.W., curving to S.W. by S., or S.S.W. 
near their termination. 

6. The diurnal progression of the vortez, when first de- 
veloped, appears to be fitful and eccentric, but afterwards 
becomes steady; and is at the rate of 200 or 220 miles per 
diem, till about lat 20° S., when it begins to diminish, 
and finally ceases about the limits of the trade-wind. 

6. The fall of the barometer takes place gradually and 
equally on all sides, from the exterior edge of the disc of 
atmosphere in rotation towards the centre, where the point 
of greatest depression is to be found, or, occasionally, it 
may be a little in front of the aerial vortex. 

7. The wind blows round the focus of the storm in a 
perfect circle for several hundred miles, but is felt at the 
circumference as a moderate breeze, increasing in vortical 
violence towards the centre, or point of maximum baro- 
metric depression. 

8. In the middle of great hurricanes there is a space 
where the tempest suddenly ceases, and a dead calm pre- 
vails. At the margin of this area the wind blows with its 
most terrific force. In the early stages it is probable that 
the "calm" is very extensive, and embraces several vortices 
which gradually merge into one. As the vortical action 
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becomes more violent, and the storm moves towards the 
tropic, it is contracted to 10 or 15 miles in diameter, and 
continues narrowing till its termination. 

9. Condensation of vapour seems to be co-existent with 
the rotatory action of the storm, and extends over a certain 
extent on every side of the focus, but is experienced much 
farther in front of, than behind, the vortex. 

10. Electrical phenomena are generally developed at the 
equatorial side of the hurricane, where the westerly-mon- 
soon predominates and forms a part of the circle. 

11. A ** cross confused sea" invariably accompanies a 
rotatory gale, and extends for 300 or 400 miles beyond 
the range of the tempest 

The following may be considered as hypothetical, but 
founded on the facts which have been adduced in the pre- 
ceding pages. 
\ 12. The formation of hurricanes depends on certain acci- 
dental or local causes which tend to divert the motion of 
two adverse winds into a circular direction. 

13. The continuous rotation and progression are attri- 
butable to the influence of the S.E. trade-wind and N.W. 
monsoon, blowing in contrary directions at opposite sides 
of the circle of atmosphere involved in the tempest. 

14. The centrifugal action consequent on revolving mo- 
tion withdraws air from the centre, and at the upper regions 
of the storm throws it off towards the periphery ; and by 
causing a rarefaction of the air, a fall of the barometer 
takes place. 

15. From the diminished pressure of the atmosphere 
near the focus, an up-current is established in the same 
ratio, and is supplied by the denser masses of air at the level 
of the sea rushing in from below, with a helical or gyratory 
motion ; thus producing a centripetal tendency at the base, 
and centrifugal at the upper part. 

16. The other remarkable phenomena seem to be conse- 
quent on the sudden and complete intermixture of the 
two adverse winds in opposite conditions with regard to 
heat, vapour, and electricity. 



SECTION VIL 

A REVIEW OF THE MOVEMENTS OP SHIPS IN AND ABOUT 

THE RODRIGUEZ STORM. 

The legitimate aim throughout this inquiry has been to 
arrive at some rational method of avoiding the dangers 
which are incidental to hurricanes between India and the 
Cape of Good Hope ; and in order to the attainment of 
this important object, it may be useful to take a brief re- 
view of the separate movements of particular ships during 
a storm, prior to any attempt to lay down arbitrary rules 
for their future guidance. Individual cases often tend far 
more towards the elucidation of a subject than more full 
and extensive information in the abstract ; and it so hap- 
pens, that during the Rodriguez hurricane vessels were ex- 
posed to its fury in almost every situation which it is 
possible hereafter to occur. As we are better acquainted 
with the track and phases of this storm than any other, it 
offers a favourable opportunity of examining what other 
course might have been more advisable than that pursued 
by the diflFerent ships, in the trying circumstances in which 
they were placed. 

We here beg most distinctly to disclaim any desire or 
intention to reflect in the slightest degree on the conduct 
of the commanders of the ships about to be noticed, but 
simply to employ their experience as a means of warning 
others how to act in similar dangers. There is reason to 
think that very few of those exposed to the Rodriguez 
gale had any true idea of its rotatory nature or line of 
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progression ; and even ^here some notion of this was 
entertained, it was not sufficiently clear to point out any 
efficient plan of escaping from the difficulties by which 
they were surrounded. Even if it had been otherwise, it 
is a question whether, in adopting a course by which the 
disasters attendant on the storm might have been avoided, 
but necessarily delaying their voyage for a few days, they 
would have been able to justify what would have appeared 
a useless precaution in the eyes of their employers. Be this 
as it may, ships persevered in running through the hurri- 
cane that lay on their homeward track, with more credit to 
the zeal and hardihood of their commanders than profit to 
the owners. The case of a ship being dismasted, and lying 
three months in Port Louis harbour, at a cost of many thou- 
sand pounds, is easily explained ; but heaving her to, when 
under double-reefed topsails, for forty-eight hours, or run- 
ning a hundred miles out of the direct course, merely be- 
cause the barometer fell a little and the wind was veering 
in accordance with a hurricane, is quite another affair; even 
if that vessel came home without the loss of a single rope 
or spar, her commander, however judicious his proceed- 
ings, would, in all probability, find it difficult to reconcile 
them to the current ideas on such subjects. 

In Section III. on the Rodriguez storm, the relative 
positions of the vessels were employed simply for the pur- 
pose of determining its character, extent, line of progres- 
sion, &c. The manoeuvres of each are now to be noticed. 
Had the hurricane been stationary, we might have traced 
out the courses of the several ships on the chart ; but as 
they and it were moving along a track of 1500 or 2000 
miles, every attempt to convey a clear notion of this has 
failed : however, in the succession of diagrams illustrating 
the Rodriguez gale, their positions at noon of each day will 
be found, and their intermediate course may be traced 
from the respective logs. 

The Margaret — This ship, with a wing of the 41st 
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regiment on boards on her way from Bombay to England, 
having crossed the equator and track of the monsoon, 
seems to have approached the storm from the N.W., and 
got somewhat in advance of it. From lat. 9° S., long. 73° 
E., to lat. 13° S., long. 65° E., between the 27th March 
and 1st April, she had unsteady winds from S.W. by W. 
to N.W., with much lightning, rain, and sudden squalls. 
Steering S.S.W., she gradually neared the path along 
which the vortex was advancing, and, first encountering 
the S.W. wind, her passage was retarded till it passed 
ahead of her. At the same time she was running into its 
northern side, and had the wind veering from south to west 
and N. W., with " a very threatening appearance " and a 
heavy head sea. Her course being S.S.W., and that of the 
hurricane S.W., she gradually got into its northern and 
eastern border, and consequently behind it, with the wind 
at north to N.N.E., about the 3rd and 4th April On the 
5th her course was S.W., directly after the vortex, now 
moving onward more slowly ; and with a strong N.E. wind 
she was again running obliquely into it, nearly in the same 
manner as the Hvddart did in the Culloden storm.* Find- 
ing the weather rapidly getting worse, the vessel was 
hove-to, and began to drop out of the gale, and had the 
wind decreasing so much as to induce her commander to 
put up the helm, and on the morning of the 7 th she was 
again scudding before a N.E. gale due S.W., towards the 
vortex ; and in a few hours after was so completely crip- 
pled as to be left helpless, with the loss of rudder, lore and 
main yards, and lay like a mere log on the tempestuous 
ocean, till the violence of the storm passed on. 

Had this vessel steered W.S.W, on the 3rd and 4th, 
when the wind was at north, she would have kept out 
of further danger, as we shall presently see was the case 
with the Framjee Cowajee. Again, on the 7 th, when the 
wind was N.E., after having lain-to for several hours, had 
she hauled away to the N.W. for a day or two, such a 
• See « The Law of Storms," by Colonel Reid, 
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course would have led her in the direction of the Vehrcy 
and she would have passed to the northward of the gale. 
Three months' delay at Port Louis would thus have been 
avoided. 

The Robin Gray, — This barque, on her voyage from 
Calcutta to London, presents an interesting example of a 
vessel being in front of a progressive storm, and, like an 
avant eourier^ sailing before it for several days along the 
very path by which it was advancing. About the end of 
March, after leaving the monsoon, she had the wind gra- 
dually veering from W.N.W. to S.W. and S.E., and 
attended by the kind of weather characteristic of an 
approaching hurricane. While running about 200 miles 
in the twenty-four hours, the vortex came very slowly 
up with her. On the 29th March, in lat. 13^ 20', 
long. 72° 40', she fell off to a west course, by which she 
gradually diverged to the N.W. of the central track, and 
had the wind creeping round from south to S.W. and west, 
accompanied by a '* heavy head sea." She was thus de- 
layed by the contrary nature of these winds till, on the 
2nd April, the hurricane had arrived due south of her and 
passing onward, and, on the 3rd, it was round to north 
and N.E. Had this vessel now steered W.N. W., or N.W., 
and gone to the northward of the island of Rodriguez, she 
would have escaped the dangers which she subsequently 
encountered. 

On the 3rd April, however, she steered due S.W., before 
a heavy N.E. gale, and traversing the eastern side of the 
circle, soon came up with and passed ahead of the vortex, 
now moving at so slow a rate that the heaviest sailer could 
easily overtake it. On the 5 th she pursued a course more 
to the westward, and about noon, in lat. 21° 30' S., long. 
60° 45' E., was crossing the path of the vortex, with the 
gale at east, ** blowing to an awful extent," with a tre- 
mendous sea, and had her sails '* blown to atoms." She 
now scudded under bare poles before the storm, veering 
from east to S.E. On the 6th she still continued to "keep 
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right before it," and had the wind veering from S.E. to 
S.W., west, N.W., north, and N.E., in the short space of 
eighteen hoursr She thus sailed, or rather ran, round the 
west side of the focus, crossed its wake, and again got up 
through its eastern side, and had nearly described a circle 
round the vortex, when a heavy sea tlirew the vessel on 
her beam ends, and during forty-eight hours she lay a 
mere wreck, drifting about at the mercy of the tempest 
and an overwhelming sea. 

It is thus easy to perceive that a second opportunity was of- 
fered of avoiding the serious loss which this vessel sustained, 
by having kept away N.W., as soon as the wind was round 
to S.E., instead of scudding right before it. Had she even 
hove-to, with the wind at south or S.W. indicating her 
being to the N.W. of the focus, she would, in all proba- 
bility, have dropped out without incurring harm. But by 
running east with the west wind, and then south and S. W., 
when it veered to north and N.E., she again placed the 
vortex exactly on her track to the Cape of Good Hope. 

The brig Argo^ from Sourabaya to Mauritius, was run- 
ning west between the latitudes of 18° and 20° S. from the 
30th March to the 4th April, with the wind at east and 
S.E., and appears to have been on the southern border of 
the gale, sailing parallel to its course. But on approaching 
Rodriguez, where the vortex began to turn more to the 
southward, she got on its path about the 4th April, and 
experienced the usual weather near the centre of a hurri- 
cane ; and in twenty-four hours had the wind veering from 
S,K to S.W., N.W., and N.N.E. ; for this simple reason, 
that, like the Robin Gray^ she continued scudding before 
the tempest, and described a complete circle. Had 
this vessel even pursued her proper course to the west- 
ward, or, still better, N.W., with the S.E. gale, she would 
have gone clear of it ; but by a retrograde course she again 
placed the storm between her and Mauritius. On the 5th, 
with the gale blowing at N.E., she continued scudding 
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S.W. along with it, and was at last struck by a sea that 
laid her on her beam ends, and obliged her crew to cut 
away the main-mast in order to righten her. After this she 
was again steered before the wind to S.W., and as she 
passed ahead of the vortex, and found the wind changing 
to east and S.E., she a second time ran across the front of 
the storm; but on this occasion^ instead of going round it 
a second time, she bore away N.W., and on the 7th April, 
in twenty-four hours, she got into better weather, and left 
behind her the tempest unabated in its violence. 

The Rambler. — This brig, bound from Singapore to Mau- 
ritius, after leaving the Straits of Sunda, pursued a west 
course, like the last vessel, but a little more to the south ; 
so that her track and that followed by the centre of the 
gale did not converge till both were to the southward of 
Rodriguez. She appears to have run into the eastern side 
of the storm ; and with the wind blowing violently from 
E.N.E. was hove-to, within 40 miles of the focus, with 
her head at north to N.W., directly towards it. Thus 
she lay for four days, exposed to the severity of the 
gale, and drifting along with it. During this time the 
wind only veered from east to north, showing that, owing 
to the slow progress of the storm, she was nearly keeping 
up with it, and she evidently lay-to till her course to the 
westward was clear. Had not other vessels been in this 
storm, no one could have suspected that it was of rotative 
nature from the little change of wind felt by the Rambler. 
But at the time when she was driving dong with the 
vortex, the Robin Gray^ within a hundred miles of her, 
ran round a circle witli the wind at every point of the 
compass, till at last, when near the Rambler and lying dis- 
abled, she had very little veering of wind. 

Being on the eastern side of the storm, this vessel ought 
to have laid her head to the S.E., instead of N.W., and 
she must have got away from the danger in half the time that 
she did; or, what would have been still better, by running 
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100 or 150 miles to the S.E., and lying to, she would have 
been beyond the reach of harm till her path was clear. 

The Blanche, on the 30th March, when in lat. 15° S., 
long. 73° E., and steering S.W., was in front of the hurri- 
cane, with the wind at S.S.E., and three reefs in the top- 
sails; but by running more to the southward than the 
course pursued by the storm, she kept clear of immediate 
danger, and only experienced " heavy weather." On the 
5th of April her course was changed to W.S.W., which led 
her across the route by which the vortex was progressing, 
and in lat. 23° S., long. 62° 28' E., with the wind at E. 
by N., she was nearly in front of it. Having run more to 
the westward, and finding the weather tempestuous, the 
vessel was hove to with her head to the S.VV., and the 
storm at S*E., and, like the Rambler on the opposite side 
of the focus, she lay driving along with it from the 5 th to 
the 9th April, and with equally little variation in the 
wind. Had she run N.W., instead of lying to, a* few 
hours would have sufficed to carry her out of the perils by 
which she was surrounded. 

The Broxbournbury. — This once fine vessel, on her last 
voyage from Calcutta towards Engjand, encountered the 
front of the hurricane as far east as 80°, and appears to 
have been more or less involved in it for a fortnight, as it 
was considered "a succession of gales." On the 28th and 
29th March, with the wind south to S.E., she was running 
S.W. before the vortex, but found the weather daily 
getting worse, as it gradually overtook her. On the 31st, 
the storm was found to be changing to south and S.W., by 
which she was led somewhat to the northward of its central 
path, and, like the Robin Gray not far from her, had the 
vortex passing to the southward. When in this position, 
had she kept more to the westward, as the wind veered 
round to north, the dangers of her subsequent course 
might have been shunned. 

On the 2nd April, being behind the vortex, the wind at 
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N.W. to north, and the weather improving, she steered 
S.W, by S., and rushed through the eastern side of the 
stormy circle, with the wind at N.E., but still at a sufficient 
distance to the eastward of the central path to have kept 
out of the way of the vortex, had she been aware of the 
true nature of the storm. On the 5th April her course 
was W.S.W. and west, or directly across the line of the 
storm's progression, consequently she had the weather in- 
creasing in severity, so that she was hove to exactly in 
front of the approaching focus. On the 5 th and 6th she 
lay in this position, drifting partly along with and partly 
across the storm at east to S.E, After sustaining so much 
damage as to be in a foundering condition, it was dis- 
covered that she could *^ no longer lie to," and on the 8th 
was kept away N.W., before the gale. By continuing 
this course for twenty-four hours, she was in moderate 
weather, and, comparatively speaking, smooth water; and 
the log of the Katherine Stewart Forbe$ for that day will 
give an idea of the still unmitigated force of the tempest. 

The Sea Queen^ a fine and powerful teak built vessel, 
was on her voyage from Calcutta to London, when she en- 
countered the Rodriguez hurricane, and like the Brox" 
loumburyy is described to have suffered from a continued 
eries of gales for sixteen or eighteen days, between lat. 
7° 58' S., long. 82^ E., and lat. 23° S., long. 60° E., 
although in reality it was the same progressive storm 
moving to the S.W. along with her; and by changing her 
position and distance from the focus, she experienced a 
corresponding difference in the force and direction of the 
wind. The storm was first encountered about the 25th 
and 26th March, in the usual situation at the contiguous 
borders of the N.W. monsoon and S.E. trade, in lat. 10° 
S., long. 81° E. ; and this vessel seems to have been in 
that part of the trade blowing across the ^'variables'' into 
the monsoon, as she had the wind veering from S.W. to 
south, and 6.E., '' squally, with heavy rain, gloomy weather. 



THB RODRIGTJEZ STOBM* 211 

and a long swellj* Although steering before thft vortex, it 
was five or six days before she was overtaken by it on the 
1st April, v^hen it appears to have passed over her, but 
without inflicting any damage more serious than splitting 
^ few sails. This may be accounted for by the rapidity of 
its motion not allowing time for the tremendous cross sea, 
described to have marked the slower stages* With the 
wind veering round the compass, she fell behind the storm, 
and had its true character been known, by keeping to the 
westward and passing to the north of Rodriguez, like other 
vessels alluded to, she would have escaped the all but fatal 
encounter which awaited her to the southward of the 
island. 

As in every other case, however, when the gale went 
round to north and N.£., she steered S.W., and passed the 
storm well to the eastward of the vortex ; and from its 
diminished rate of daily progression, had this course been 
continued, she would in all probability have got far enough 
in front to run across its path without getting involved in any 
very serious danger. On the 4th April her course was 
changed to W.S.W. and west, which rapidly brought her 
in contact with the most severe part of the storm ; and on 
the 5th she was hove to, with the wind at E.N.E., and her 
head to the southward, and lay during the 6th as if waiting 
for the focus of the storm, which came up with her on the 
7th, and passed over her a second time. On this occasion 
she lost her masts, boats, bulwarks, rudder, &c., and was 
left in the wake of the vortex, a mere floating wreck. 

But even as it was, had she continued scudding west or 
N.W., instead of heaving to, she would have gone out of 
the gale, as the Broxbournbury and Argo did about the same 
time ; and although she would have had a few days of con* 
trary winds on the N.W. side of the storm, it would have 
been a trifling delay, compared to some months iji Port 
Louis harbour, to say nothing of the expenses to the 
owners and loss to the underwriters.. 

p 2 
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The Velore, a large, fine, and light ship, from Calcutta 
tb Mauritius, was running west, and from the 27 th March, 
when in lat. 11° S., long. 81° 41' E., appears to have been 
scudding before the storm at the rate of 200 miles a day, 
with three reefe in her topsails, the wind at S.E., and every 
indication of an approaching tempest* Being a fast ship, 
and steering S,W., occasionally close-reefed, she kept 
ahead of it till the 4th, when, her course being west, the 
weather became so severe that she was hove to a few miles 
to the southward of Rodriguez, exactly in the way of the 
approaching vortex ; and with the wind at S.E., ^' blowing 
the sails from the gaskets," and veering to S.W., west, 
and N.W. in twenty-four hours, she lay till the violence 
was past. After lying to for forty-eight hours, she 
attempted to continue her voyage to Mauritius, but was 
delayed by the westerly winds at the northern side of the 
circle. This, however, is an inconvenience which every 
vessel keeping behind a hurricane must be exposed to, but 
is slight, compared to the injury sustained by those that 
rushed S. W., into the heart of the tempest. But although 
the Velore escaped without severe loss, had she continued 
running westward, instead of lying to just as she got to the 
very worst part of the gale, it would have been still better. 
The Katkerine Stewart Forbes. — This vessel, deeply 
laden, after leaving the Straits of Sunda, on her way to 
England, seems to have been on the S.E. border of the 
hurricane about the 28th March, when in lat. 15° S., long. 
86° E. Here she "encountered a fresh gale, dirty weather, 
heavy squalls, shipping seas over all," and " carried away 
some sails," but appears to have diverged from the westerly 
track of the vortex in that latitude. From this time she 
was running west, with fine trades and beautiful weather, 
and appears to have been so well to the southward, that, 
although sailing nearly parallel to the course of the hurri* 
cane, no further signs of it were noticed till about the 7th 
April, when, in lat. 23° S., she again found the weather 
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getting wild and threatening. Had this vessel been a 
faster sailer, after separating from the edge of the tempest 
in 86^ E., she would, by a straight course to the S.W., 
have kept ahead of it, and avoided all danger. As it was, 
she found the hurricane, after describing the usual curve 
towards the S.W., intercepting her course to the west-f 
ward. With the wind at E.N.E., rapidly increasing as she 
entered the east side of the storm, she ran, in the course 
of forty hours, from fine weather into the very centre of 
danger, and, when in front of the vortex, hove to for the 
space of two days, till it swept over her with nearly fatal 
consequences. On falling behind the storm, and the 
weather beginning to improve, she attempted to continue 
her course to S.W., but, finding the gale increasing, she 
finally bore away for Port Louis, 

Kthis vessel had had a barometer on board, and known 
the true nature of the storm, she might have shunned 
the danger by lying to on the first indications of its neigh- 
bourhood being perceived, and when the wind veered to 
N.E., by hauling up to the N.N.W., she would have got 
behind the vortex, where the westerly winds might have 
delayed her for a day or two, but she would have escaped 
the damage which obliged her to put into Mauritius. 

The Waverley^ like the last ship, coming from the east- 
ward, entered the east side of the hurricane, and as she 
reached the centre found such weather as induced her to 
let out all reefs, and soon after she was dismasted and 
dropped behind it. She was two daj'S.in advance of the 
Katherine Stewart Forbes^ and had the ^ame opportunity of 
keeping out of danger, before she got* too far into the 
storm, by heaving to till it moved out of the way. 

The Framjee Cowqjee seems to have been the first vessel 
that came in contact with the focus of the storm, and we 
regret not having made fuller extracts from her log on 
that occasion. But afterwards when, by comparing the 
notes in our possession with others, we discovered their 
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Relative iinportance, it was too late to obtain further in" 
formation. On the 28th March this vessel was in lat. 12^ 
S., and long. 80° E., when she encountered a gale with 
*' heavy confused sea^ constant rain^ and squally, wild, un- 
settled weather. At first she seems to have been rather in 
front, tod had the wind at KS.E. to S.E., gradually shift- 
ing round to S.W,, west, and N.W., as the focus passed to 
the southward of her. She continued in the wake of the 
storm, with winds at N.W. and north, till the 3rd and 4th 
April, when it turned to the S.W. At the same time her 
own course to Mauritius being west, led her to the north* 
ward of Rodriguez, by which, perhaps unconsciously, she 
avoided the dangers to which a S.W. course would have 
exposed her. However her voyage was retarded for nearly 
a week between that island and Mauritius, owing to the 
West and N*W. winds prevailing at the time, in compliance 
with the rotation of the vast circle of which they formed a 
part. 

The Surat Merchant^ Parlandy and Wellington were all 
behind the Rodriguez storm, but being bound to Mauritius, 
and steering a west course, with the wind northerly and 
westerly, they never got into the hurricane, although near 
enough to suffer from the sea which it left in its wake. 
We have seen that the Margaret^ Robin Gray^ Broxbourn- 
bury, Sea Queen, and Blanche were all at one time left in 
the after part of the gale ; but being on their voyage to 
England, and their course to the eastward of Rodriguez, by 
running S.W. they overtook the vortex and hove to in 
front of it. In the Culloden, Blenheim, Buccleuch, and 
Neptune storms, the vessels appear to have been also home- 
ward bound, and ran into danger exactly in the same way 
as most of those in the Rodriguez gale. All these cases 
tend to the conclusion that hurricanes, after passing lat. 
20°5 become so tardy in their diurnal progression, that 
vessels might with care run round the circle, and even in 
front of it, as the Argo did in the Rodriguez gale after eh^ 
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had lost a mast^ while the other vessels^ still uncrippled, 
hove to, and were soon worse off than the brig. 

The Camatic and Prince of Wales are good examples 
of ships following, and for several days keeping in the iifier 
part of a hurricane during its rapid stages, till finally left 
behind ; while in that of Rodriguez others were running 
for the same period in front, and were gradually overtaken 
by it ; but towards the termination of some of these storms, 
when their progress is slow, vessels come up with and pass 
them unhurt, unless they get into their vortex. Thus the 
Windsor, in the storms of 1841 and 1838, when to the south- 
ward of Mauritius, ran up to and passed through the northern 
half of the circle ; and in 1836, nearly in the same latitude 
(26^ S.)f the same ship overtook and went round in front of 
another rotatory gale, in the same manner as the Arffo, 
already alluded tOt The Magtmsha is an instance of a vessel 
running N.E. directly to meet the storm. Had she kept to the 
N.W. when the barometer and weather warned her of a 
gale, she would have avoided the neighbourhood of its 
focus. The Malabar is an opposite case, where, in fol- 
lowing the hurricane, the coast of Africa forced her to 
steer so much to the southward as gradually to separate 
her from it The Siam furnishes an example of a vessel, 
on her voyage to India, meeting with a hurricane while 
traversing the latitudes of the 8.E. trade-wind^ 



SECTION VIII. 

SUGGESTIONS FOR AVOIDING HUBBICANES IN THE INDIAN 
OCEAN SOUTH OP THE EQUATOR. 

From tie broad wake of former storms^ which stretches 
across the Indian Ocean, it is scarcely possible to suppose, 
that of the hundreds of vessels, daily traversing it in every 
direction, all of them can shun the hazard of beibg'inter- 
cepted by, or otherwise coming in collision with some of 
these periodical and perilous commotions of the atmo- 
sphere ; and in spite of all human foresight and pre- 
caution, accidents may in consequence take place. But it 
is to be hoped that, by officers in command of ships paying 
attention to the subject of storms of a rotatory nature, and 
recording their experience, some system may be matured 
by which the number of such casualties may be greatly 
lessened. Even from what is already known, we think 
there ought to be no very great difficulty in discovering 
the prognostications of one of these fearful tempests, and 
by ordinary judgment and decision devising, not only to 
avoid being entangled in them, but, according to circum- 
stances, by diverging in time from the path of danger, 
to prevent any unnecessary delay in their voyage. 

Yet, we repeat, what is a few days' delay in a passage of 
three or four months compared to the risk of disaster, 
attended with loss of life and property, and subsequent 
detention, perhaps of months, in some port for which the 
vessel was never destined? Even conceding that occa- 
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sionally an ordinary gale may be mistaken for the border 
of a vortical storm, the case is very little altered ; do not 
vessels lie in the Downs for weeks together rather than face 
a westerly gale in the Channel ? Why not also lie to for a 
day or two, or go a hundred miles out of the common 
track, to shun a danger exceeding any other which a vessel 
can encounter in the open ocean ? In support of our views, 
we need but point to the long and annually increasing list 
of frightful calamities which have occurred in the neigh- 
bourhood of Mauritius. There are few who pass this island 
in the hurricane season without anxiety, justified by past 
experience ; and all seek for some means by which they 
can confidently encounter the tempests that may suddenly 
intercept their homeward voyage. 

Lights cannot float, nor buoys be anchored, to mark the 
treacherous region. Signals cannot be hoisted at every 
degree of longitude to warn the passing sail that a storm is 
nigh; but we believe that signs are to be seen in the 
heavens, and the clouds give forth omens that unerringly 
presage their coming anger. The very sea conveys on its 
heaving bosom indications, that can hardly be mistaken, of 
the fierce agitation going on even at the distance of many 
hundred miles. If these are not enough, there are yet 
other, and, if rightly applied, never-failing means of fore- 
telling the hurricane's approach, by watching the prognosti- 
cations of a good barometer, — a bad one is worse than none, 
because it deceives ; and the sympiesometer is a still more 
certain and sensitive instrument for detecting stormy con- 
ditions of the atmosphere. 

The preceding observations on the nature of hurricanes 
have been directed to one object, — that of adding, if pos- 
sible, to our knowledge of, and thereby ascertaining the 
best method of avoiding them ; yet we cannot enter on a 
subject of so much importance as laying down rules for the 
guidance of vessels without extreme diffidence, as it in- 
yolves many nautical points with which a landsman cannot 
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be familiar. As the Rodriguez storm is tlie most complete 
in its details, and its similarity to all others, as far as we 
know anything about them, is fully made out, it may with 
propriety be employed as the basis on which the directions 
for avoiding hurricanes are founded. 

Commanders of vessels navigating the Indian seas south 
of the equator, will find that the only eflFective means of 
steering clear of, or contending with, hurricanes, are to be 
obtained by making themselves acquainted with their real 
nature. In possession of clear ideas on this subject, they 
will easily find out the most eligible course to pursue ae^ 
cording to the diversified circumstances in which they may 
be placed; for it is obvious that general rules cannot be made 
applicable to every case. Besides, our present information 
regarding storms is not sufficient to justify arbitrary rules ; 
and although their general character and line of progression 
is nearly correct, it is not only possible, but probable, that 
some storms may follow tracks considerably diverging from 
those with which we are acquainted* 

As hurricanes are in a great measure confined to a par- 
ticular period of the year, ej^tending from December to 
April-^perhaps a little earlier or later — ^it behoves officers 
in charge of ships, when between lat 8^ and 30^ S. of the 
Indian Ocean, to keep a vigilant look-out for those 
indications which almost ominously foretell storms of a 
gyratory and progressive kind. The barometer, if in 
good order, will always warn the careful observer for 
several hours before the approach of danger. A slight fall 
of the mercury ought invariably to be attended to ; and if 
it continues to descend slowly, but steadily, to the extent 
of even *20 or -30, particularly near the tropic, it will be 
time to consider the state of the wind and weather. If it 
goes down to *50, or half an inch below its ordinary leveU 
whether it takes place slowly or rapidly, the vessel will 
soon be under double or treble reefed topsails at least, and 
she may depend upon it that there is something threatening 
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in her neighbourhood. However, the oscillation of the 
barometer will depend in some degree on the position and 
movements of a vessel in reference to those of a storm, 
according to the details given in the preceding sections, 
and which it is unnecessary here to repeat. When sailing 
in front of> or parallel to a storm in its rapid stages of pro** 
gressioU) a vessel will find that the barometer does not alter 
its height very suddenly ; but if she is hove to, it will be 
very different; in front, the fall of the mercury will be 
quick, and, if behind, the rise will be equally so. To the 
southward of Rodriguez and Mauritius, storms appear to 
move onward so slowly that vessels may, by running 
towards or from their foci, experience a corresponding 
change in the state of the mercurial column. 

Next to the barometer, the direction and veering of the 
wind is to be observed. On leaving the monsoon a ship 
always meets with variable vrinds and unsettled weather^ 
And here hurricanes are very likely to occur till she gets 
into the strength of the trade. When the N^ W. monsoon 
Veers in strong and steady breezes from west to S.W., 
south, and S.E., a vessel bound to Mauritius or the Cape 
will do well to keep a sharp look-out that she is not in the 
front of a circular gale following her to the S.W, If, on 
the contrary, the monsoon veers by N.W., north, and 
N.E. to east, she is in all probability on the after part of a 
storm, and has nothing to apprehend, except by overtaking 
it to the southward of Rodriguez or Mauritius. Although 
the Camatic (at page 60) kept well up with a gale for four 
days> and some other ships have done something of the 
same kind, still there is no case of any vessel coming up 
with the vortex of a storm until it was south of lat. 20^ S., 
unless in the case of the Exmouih^ — a doubtfid instance, 
and which, occurring, as it did, so late in the season, is an 
exception to the general rule, but nevertheless is sufficient 
to point out the possibility of coming up with a hurricane 
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eastward of Rodriguez. The Northumberland^ Neptune^ 
Blenheim, &c., were all overtaken. 

The veering of the S.E. trade to N.E. on one side, or soath 
and S, W. on the other, must always be looked upon as very 
suspicious, and^ in connexion with the state of the baro- 
meter and weather, may be sufficient to portend the vicinity 
of a revolving gale. Where the wind is round to N. W. or 
west within the ordinary tract of the trade^ there can be 
little doubt about the matter. In the case of a vessel in 
front of a hurricane, when homeward bound, there will in 
all probability be very little change in the wind, which 
may continue at east to S.E. till the veiy vortex comes up 
with her ; but the increasing violence of the wind and sea, 
together with the fall of the mercury and general aspect of 
the weather, ought to convey an ample warning of its ap- 
proach and the direction of the gale will render it easy to 
avoid the danger. But a vessel will generally diverge to 
one side or the other before the storm actually reaches her. 
The Rodriguez gale furnishes some good examples of 
this Irind. In particular, the wind experienced by the 
Robin Chray for several days, as the storm gradually over- 
took and passed her, went round the compass. Thus it 
was 

S.E. on 27th March. S.W. on 1st April. 

S.S.E. on 28th ditto. W. by N. on 2nd ditto. 

S. by E. on 29 th ditto. N. by W. on 3rd ditto. 

S. by W. on 30th ditto. N.E. on 4th ditto. 

S.W. by S. on 31st ditto. S.E. on 5th ditto. 
And in the course of the 6th she scudded right before it, 
and in twenty-four hours again had the wind round from 
every point, in the same manner. 

It does not appear to require much ingenuity to ascer- 
tain the bearing of the vortex or centre of a circular storm, 
from a vessel, when the wind is found to veer in conformity 
with the known direction of its rotation. By laying down 
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arrows^ curving in accordance with the change of the wind^ 
a segment of the circle of which it forms a part is obtained, 
and from thence the direction of the focus may be com- 
puted to within a point or two. The more rapid the varia- 
tion, the nearer the vessel is to the centre, and the more 
easily is it discovered. This, in connexion with the bard- 
meter, violence of the gale, &c., applied to Diagram 19 (on 
the* chart), may furnish ordinary information on this head. 

But it very frequently happens that a vessel has no 
barometer on board, or it may be out of order, and, as 
in numerous instances given, she may be in a rotatory 
storm, and yet have very little variation in the direction of 
the wind. In such a case she must trust to the general 
appearances of the sea and sky, so repeatedly described and 
quoted from logs, in the preceding pages. Thick, dark, 
leaden-coloured, and unbroken clouds cover the atmo- 
sphere and pour out rain in torrents on every side of a 
storm's centre, and a " cross confused sea " is an invariable 
and necessary effect of a hurricane, and extends to many 
hundred miles on every side, generally far beyond the 
limits of the aerial violence. The Katherine Stewart Forbes, 
when nearing the Rodriguez storm from the eastward, ex- 
perienced this cross sea 300 miles off, when still carrying 
studding sails."*^ If, therefore, a vessel falb in with such a 
state of the wind, weather, and sea as we have been de- 
scribing, in the hurricane season and latitudes, she must 
judge of her proximity to the vortex by the quantity of 
canvass she is carrying, as laid down in Diagram 19. 

If a vessel suspect or be assured of the vicinity of a pro- 
gressive storm she must assume, till further knowledge is 
obtained, that its course is similar to all those which have 
already been traced*. It is, therefore, obvious, that the two 
direct lines which lead out of danger are S.E. on one side 
and N. W. on the other, or at right angles with the path of the 
storm. But when a storm is encountered in about 10^ or 
12^ S., its track being nearly W.S. W., although a S.E. course 

• See page 102. 
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is correct and N.W. almost equally so, still, if apparently 
very near the vortex, N.N.W. will lead a vessel more 
directly away from peril 

It was a subject of keen discussion at Mauritius among 
the commanders of vessels who were in the Rodriguez hur* 
ricane, whether lying to or scudding is the more judicious 
course to be followed in a hurricane. Now it would seem 
that both are right and both are wrong, according to the 
circumstances of the case. For instance, the Rambler 
plunged into the storm on its eastern side, and heaving to 
near the vortex, drifted along with it for four days. The 
Blanche ran across the front of the gale, and at the moment 
when she ought to have run away N.W., she lay to, and 
continued for several days in the brunt of the gale. Had 
the one run S.E. and the other N; W., ten or twelve hourp 
would have placed them beyond the reach of harm. The 
Margaret^ Sea Queen, Waverley, Broxboumbury, &c. all 
scudded right in front of the vortex, and when at the point 
of greatest danger, instead of keeping to the west or N.W., 
they hove to and narrowly escaped, after sustaining extendi 
sive damage during an exposure of several days to the 
utmost fury of the storm. The Robin Gray and Argo 
scudded twice round the storm, and both suffered as much 
and were as long entangled in it as those vessels that lay to. 

We are insensibly led to the conclusion that running 
in the proper direction is always right, as the quickest mode 
of getting out of the way of those casualties to which 
every vessel is more or less liable when hove to within the 
range of a hurricane, even although not in the very centre. 
The Argo and Broxbournbury afford instructive cases of 
how soon a vessel may run out of a hurricane, if she only 
follow the right path ; and the Katherine Stewart Forbes is 
a converse instance of a ship rushing quite as quickly into 
one. Lying to seems more likely to be correct in the 
earlier stages of storms, when they move rapidly along 
their path, and may pass by a ship in twenty-four hours. 
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Or in the case of a vessel running west^ and finding the 
torm right a head^ instead of plunging into it, she may lie 
to for a day or two till it pass ; or, what will appear better to 
an active-minded commander, he may beat up against the 
northerly and N. W, winds, so as to get round the northern 
side of the storm, as shown in Diagram 20 (on the chart). 
If the northerly wind tempt a ship to pursue her 
course to W.S.W. or S.W., the increasing force of the 
gale and confused sea left in its wake will be a caution 
how far she may venture in this direction. 

So far the question has been, how a vessel is to discover the 
approach of a hurricane and shun its path altogether; but 
cases may occur where vessels unwarily or unavoidably find 
themselves deeply involved in its dangers before they 
adopt any measure for escaping from them. On such a 
supposition the Diagram 20 (on the chart) has been pro*> 
jected, as a simple mode of assisting those who have not 
had time to study the subject of storms in full. When a 
vessel is near the centre of a hurricane, it is of very little 
consequence how she got there ; the point of vital im-> 
portance Is to find the speediest mode of changing her 
position to one less fraught with danger. The following 
notes in connexion with Diagram 20 (on the chart) are 
offered in the hope of their being useful, until more ma-* 
ture directions are obtained. 

Ist. With the wind at the intermediate points between 
north and east a vessel will find herself on the S.E. side of 
the storm.* If steering S.W., her course is parallel to that 
of the vortex, and there is every probability of her sooner 
or later getting into the most perilous part of the gale. 
She ought to haul away to the south-east^ or, in our opinion, 
*^ turn tail to it," and scud 100 or 150 miles out of the way 
of mischief, till the barometer is well up and the weather 
better, when she may either heave-to, or work cautiously 
up against the N. W. winds. When a vessel is afraid to run, 

* See the Ramhler^s log in the Rodriguez gale, and the vessels in 
the Eamouih hurricane, in Note I, Appendix. 
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it is obvious that if forced to lie to^ her head ought to be 
S,E., or as high as the wind, in veering to north, will allow. 
On resuming her voyage to S. W. or W.S.W. the barometer 
and wind ought to be carefully watched, to guard against 
the hazard of again entering the storm. 

2nd. When the wind blows at E.S.E.or S.E.to south, a 
vessel is on the very path of the storm, and in front of the 
advancing vortex.* It is the most dangerous position in 
which she can possibly be, and is pregnant with disaster un- 
less very decided steps are taken for escape. In the greater 
number of cases it will be found that ships run S.W. till 
they are in this part of the storm, and when the weather 
is almost at its worst, they heave to till the focus comes up 
and passes over or near them. This is no place for lying to, 
under any circumstances, without being exposed to the most 
imminent peril, and one which, from its longer duration, 
seems to be much greater than even that of running a crazy 
or deeply laden vessel. In the one case, the hazard may last 
for several days ; in the other, a few hours will carry a ship 
to a comparatively safe place. As soon as the hurricane is 
at east, if a vessel is hove to with her head S.S.E., in the 
weather which we suppose, she will do little more than 
drift to the westward, right athwart the track by which the 
vortex is advancing. There is, in fact, but one alternative 
left when a ship has the hurricane between east and 
south, and that is to scud west or W.N.W. till the wind 
veers to south, then away N.W. (see Diagram 19), and 
never turn to the eastward till the foul weather is over. 

These suggestions are chiefly intended for ships encoun- 
tering this part of a hurricane about lat. 20° S. If they fall 
in with them in 12° or 15° S., the direction of the track of 
storms, being a point or two more westerly, or nearly W. S.W. 
(as shown in Diagram 19), a ship, in the circumstances sup- 
posed under this head, may venture to run S.S.E. with wind 
at easti but if it is as far as S.E. or S.S.E., the sooner she gets 

♦ See the logs of the Velore, Argo, Margaret^ Sea Queen^ &c., in 
the Rodriguez hurricane of 1843. 
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away to N, W. or N.N. W. the better ; and, in attempting 
this, it must also be remembered that a storm travels very 
much more rapidly in 12° than 20° S.* 

In the critical position in question, the rise and fall of 
the barometer, in connexion with the veering of the wind 
and movements of the vessel, ought to be steadily watched, 
and will rarely fail to point out whether the steps pursued 
to escape from danger be correct or not, 

3rd. When a ship has the wind at south, S.W. or west, she 
is to the westward of the storm, and has no difficulty in 
keeping out of its way. If homeward bound she has only 
to steer west, or, if the weather suddenly becomes worse, 
N.W., till she has reason to think the danger is past. It 
is seldom that vessels are found attempting to get to the 
eastward in the tract of the trade-wind, and consequently, 
of hurricanes ; but such a course is occasionally followed 
by those trading between Madagascar and Mauritius, or 
from the latter island to Rodriguez. In such a case the 
storm will be felt at south or S.W., when, by keeping 
away north till the wind veers to west or N. W., a ship may 
then make a fair wind of the after half of the stormy circle.f 

4th. At west, N.W. and N.N.W., the hurricane is past, 
and with such a wind a ship will be in its wake, and the 
only danger is in running S.W. after it.J Even this is not 
very great, till the storm has passed lat. 20° S. or arrived 
in the neighbourhood of the tropic of Capricorn, where its 
progression is so slow that any vessel can overtake it. It 
will, however, require no ordinary self-denial or rather 
moral courage on the part of an officer commanding a ship 
in such a situation to resist the opportunity of running 

♦ Refer to the Argo's log on 6th and 7th April, and Broxbourri' 
hury's on 8th and 9th April, in the Rodriguez storm. 

t Also to the logs of the Robin Gray, Broxboumbury, and ArgOf 
in the Rodriguez gale of 1843. 

t See Framjee Cowaje^s and Parland*8 logs on the same occasioni 
and the Camaiic's storm of 1838. 

Q 
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S.W. witt a fresh gale at N.W, Nor is there any great 
objection to a cautious and intelligent commander at- 
tempting to continue his straight course S.W,, provided 
he be guided by the wind, weather, and barometer ; and, if 
the gale increases and veers to north, he is not to 6up« 
pose that the danger is behind, but, on the contrary, feel 
assured that it is ahead. If, in such a case, the mercury is 
found to descend as the ship proceeds, it will be well to 
haul up west in time, and if the indications of bad weather 
still continue, she ought to be laid to or kept to the N»W, 

Let the examples which have been given of vessels 
scudding S,W. with a N.W. wind veering to N.K, serve 
as a warning of what may be expected, when the weather, 
&c., indicate that a rotatory tempest is near."*^ 

Of course it is not meant to put forth these remarks aa 
arbitrary rules, but merely as suggestions arising out of the 
preceding inquiry. The data on which they are founded, 
and the reasons which justify their application to practical 
purposes, accompany them, and those who are liable to be 
placed in the circumstances which have been supposed, 
have an opportunity of judging of their correctness. 

Vessels from India and the East, homeward bound, are 
chiefly exposed to hurricanes in the South Indian Ocean. 
A glance at the great track of these storms, as laid down 
in the chart, wUl at once explain how this occurs, and it 
will be seen that, from the time that a ship gets to lat. 8^ 
or 10^ S., or leaves the Straits of Sunda, she sails along a 
tract of ocean for 2000 or 3000 miles, darkened with lines 
indicating the traces of former tempests, — in all probability, 
till she arrives at the " Cape of Storms," Although hurri- 
canes are encountered as far east as Java, and have occa- 
sionally been very fatal in their consequences about 10° 

* See the Margarefs log, on the 4th and 5th April, the Jtohin 
Gray's, on 6th April, and Argo*s, on the 4th April, in the Rodrigues 
storm of 1843; also the Windsor's storms of 1841, and 1838, and 
SeringapalanCs of 1842. 
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or 12° S,, yet calamities arieing out of them have nappened 
much more frequently in the neighbourhood of Mauritius 
and Eodriguez than any where else. This may, with 
tolerable reason, be accounted for by their rapid progress 
in the former situation, not allowing time for the sea to 
rise to that violent and irresistible degree which charac- 
terises their more southerly ^nd tardy stages. A vessel 
from the Straits of Sunda, bound westward, by keeping 
well to the southward may sail for many days on the south 
limits of a hurricane and scarcely suspect her vicinity to 
danger till she meets it lying on her path near Mauritius, 
This seems to have b^en the case with the Velare^ Waverhy^ 
and Katherine Stewart Farlfes in the B^odrigueat storm ; the 
extracts from the log of the last vessel evidently testify that 
she had weather indicative of the proj^imity of a hurri->' 
cane, at different points from the Straits of Sunda, for the 
space of a fortnight, till ^he actually came ip contact with 
the vortex near Mauritius. 

It is very rare to hear of a ship, on her way to India, 
falling in with, or at least suffering much from a rotatory 
gale in the tract of ocean which has been particularly 
brought under notice in these papers.* In consequence of 
running down their easting to the southward of 30^ S., 
and when on the meridian of their destination, steering 
due north through the S,E. trade-wind, vessels cross the 
track which storms follow, nearly at right angles, and have 
scarcely time to sustain severe loss. Now this fact is a 
strong argument in support of the plan, which haa been 
suggested to vessels homeward bound, whose course is 
parallel to^ that of a storm in which they may chance to be 
involved, of running away direct from its understood path, 
instead of lying to. If bound across the equator to the 
northern parts of the Indian Ocean, to the Straits of Sunda, 

* The Siam encountered the storm on her way to India, and the 
MagvMska^ when steering N.N.E. to Sandal-wood Island. 

Q 2 
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or islands farther east, a vessel may meet a hurricane from 
N.E. by east, to south or S.W., in which case the observa- 
tions which have already been made on the means of 
avoiding or getting out of storms are equally applicable. 
But if the state of the wind and barometer indicate great 
proximity to the vortex, and the storm is at S.E., there is 
much caution requisite in running across its path, especially 
if it is met in lat. 10° or 15° S., and progressing fast ; yet, 
if a vessel lie to with such a wind, .she must inevitably 
drift west and fall into greater peril. It is a case which is 
not likely often to happen, but when it does, it will require 
great judgment on the part of the oflScer in charge, to 
decide on running N.W, or laying the ship's head to 
south. If the wind is east, veering to north, a S.E. course 
unquestionably ought to be followed, but if on the other 
hand it is as far round as S.S.E., it is equally clear that 
she ought to scud N.W. or N.N.W. 

When ships from the Cape of Good Hope are approach- 
ing Mauritius their course is about north, and they run 
some risk of meeting a hurricane.* Yet it is surprising 
how very seldom this takes place. In such a case, how- 
ever, there seems to be no great difficulty in applying the 
directions which have been given for avoiding the vortex, 
according to the position of the vessel, and veering of the 
wind. As the ship will, in all probability, be well in front 
of the storm, and its progress will be slow, she may safely 
run to the N.W. till she has the wind round to S.W. and 
W.S.W., when she may calculate on its having passed, 
and bear up for her port. If she chances to be so far to 
the eastward, as to run S.E., in compliance with what has 
been advanced on this head, she will encounter westerly 
winds at the after half of the storm, and thereby will be 
delayed longer than by running in the opposite direction. 
But this of course must depend on the position in which 
she finds herself when the gale has declared its true cha- 

• See the log of the Gazelle, 
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racter. If caught in a hurricane o£P the island the same 
rules hold good. 

When ships are lying at the Bell buoy, at the entrance 
of Port Louis harbour, and are unable to get into the inner 
port, they generally slip from their anchors and put to sea on 
the approach of a storm. If the wind is at S.E. shifting to 
fouth, it will be most advisable to run N.W. till the 
weather is better or the wind veers to S.W. and west, 
when they may consider the vortex of the storm to be past 
and may return to their former anchorage, not too hur- 
riedly however, as a heavy swell remains for some days 
after a gale.* When the wind at the Bell buoy is found 
to be veering from east to N.E. and north, it shows that 
the centre is passing to the westward of the island, 
and, on such occasions the hurricane throws a tremen- 
dous sea into Port Louis harbour. In this last case, 
ships putting to sea ought to run south till clear of Cape 
Brabant (Mome), and then steer S.E. till the weather 
is moderate enough to enable them to lie-to in safety .f In 
the hurricane of 1840, a vessel at the Bell buoy left her 
anchors, with the gale at S.E., hove to, and drifted from 
the island, but next day was carried back by the jN.W. 
wind and thrown on the reefs at the entrance of Grand 
River, almost at the place which she left. Had she run 
N.W. for eight or ten hours instead of lying to, she might 
then have kept away till the weather and wind encouraged 
her to return ; or at all events it would have afforded her 
• sea-room. 

So far as our information extends, with regard to storms 
near the N.W. coast of New Holland, in the Mozambique 
channel, and in the South Pacific Ocean, there is reason to 

* See extracts from the Patriofs log in Note 2 of the Appendix, 
t Note 3, in the Appendix, in which it will be seen that 
some months after the above was written, but not published, the 
Stagf at Mauritius, followed and practically proved the correctness 
of the course herein recommended. 
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think that they are conformable^ in every respect, to those 
which frequent the great central track across the Indian 
Ocean. Therefore ships must adopt the satne means of 
avoiding them, by keeping to the S»E. or N.W. of their 
path, agreeably to the position in which they may be with 
regard to the foCus^ and other incidental circumstances de- 
pending on the vicinity of land, currents, &c. 

We have endeavoured to reduce these suggestions to as 
simple, clear, and concise a form as possible. Yet in all 
probability those who may turn to this part of the work in 
expectation of finding an easy and obvious method of 
escape from difficulties hitherto nearly insurmountable, 
without any effort of the understanding or exercise of the 
judgment, will be disappointed. Again we repeat that our 
object has been to point out the nature of these storms, 
and let commanders of Vessels but make themselves 
thoroughly acquainted with this, and abstract instructions 
will be an unnecessary appendage to the subject. 



SECTION IX. 

ON THE PREVAILING OPINIONS WITH REGARD TO THE 

NATURE AND ORIGIN OF STORMS. 

AERIAL COMMOTIONS IN GENERAL; EARLIEST ACCOUNT OP WEST 
INDIA HURRICANES BY LANGFORD ; BY COLONEL CAPPER IN 
THE EAST INDIES. — MR. REDFIELD ON THEIR ROTATORY PRIN- 
CIPLE, CAUSES, &C. ; MR. ESPY'S THEORY OF CENTRIPETAL OR 
IN-BLOWING ACTION AND ITS CAUSES; PROFESSOR HARE'S 
OPINIONS, AND THE ELECTRICAL ORIGIN OF STORMS; THE ELEC* 
TRO-MAGNETIC CAUSES INFERRED BY COLONEL REID, AND THE 
RELATION BETWEEN THE LINES OF MAGNETIC INTENSITY, AND 
THOSE SUBJECT TO HURRICANES. — THE ABSENCE OF SEVERE 
GAtES AT 8Tk HELEN A.>— THE PROBABLE CONNEXION OF TWO 
OPPOSING WINDS WITH THOSE OF THE NOBTH ATLANTIC, CHlNA 
SEAS, COASTS OF INDIA| SOUTH PACIFIC, OFF THE CAPE OP 
GOOD HOPE, AND IN THE MEDITERRANEAN. 

Seeing that the occurrence of great revolving storms in 
the Indian Ocean^ south of the equator, has been strictly 
confined to a short period of the year contemporaneous 
with the prevalence of the westerly monsoon, and finding 
that they are not only first discovered in the interval 
between this wind and the south-east trade-wind, but 
actually move onward, if not for the whole, at least for the 
greater part of their course in the same relative position to 
these adverse currents, we were at once led to infer that 
their cause is such as has been attempted to be shown. 
The subsequent steps which have been taken to investi- 
gate the subject have strengthened us in this conviction* 
But the great principles on which the formation of a 
hurricane depends are universal, and, although more pro- 
minently developed within the tropics, will be found in 
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a greater or less degree in every region of the globe. 
Hence we cannot help suspecting that vortical commo- 
tions of our atmosphere, from the mighty tempest pos- 
sessing fixed characters and pursuing a definite course, 
to the thunder storm of the mountains, and temporary and 
undecided motion of the waterspout, all owe their origin 
to the opposing or angular action of atmospheric currents, 
and that the more remarkable phenomena which render 
them perceptible to our senses are the eflFects of rotatory 
action and centrifugal force. To pursue this question in 
all its details involves so many considerations that we are 
prevented from doing more than glancing at a few brief 
cases, out of the many which might be gathered from the 
records of aerial disturbances, that are [strictly con- 
current with these views. A moment's reflection on the 
multiplicity of agencies likely to produce or divert cur- 
rents of the atmosphere into adverse, horizontal, or ver- 
tical directions on the level of the earth, or in the 
elevated regions, will show that an almost endless diver- 
sity in the extent, permanency, and movements, as well 
as general effects, of the mass in rotation may be ex- 
pected. 

When the substance of the preceding papers were 
drawn up, with the exception of Colonel Reid's, we had 
no opportunity of referring to the general opinions which 
have been recently advanced on the " hurricane theory." 
But since arriving in England we have met with a few 
numbers of the "American Journal of Science" in the 
medical library at Fort Pitt, containing some exceedingly 
interesting papers on the subject of storms by Mr. Red- 
field, Dr. Hare, and others ; but unfortunately the series 
to which we refer only commences at the middle of the 
discussion. Before closing this inquiry, however, it may 
be well briefly to advert to the views which seem to be 
entertained with regard to the nature and proximate 
causes of revolving storms. 
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It is a curious circumstance, that a subject which has 
forced itself on the attention of mankind in every age and 
country, should have so long eluded active inquiry, and 
been left in the obscurity, or at least uncertainty, which still 
hangs over it, while an even more mj^sterious, if not less 
interesting, but certainly not more important phenomenon — 
that of terrestrial magnetism — has attracted the scientific 
world, and secured for itself an extensive system of ob- 
servation over the globe, such as can alone be expected 
to produce a complete knowledge of, and satisfactory 
theory of storms. 

What important results may accrue from the study of 
magnetism, it is impossible to say ; but our ignorance of 
this wonderful element has not, apparently, been asso- 
ciated with so many perils, or fraught with those memo- 
rable catastrophes which invest the history of storms with 
so much painful interest. 

It is but very lately that the fact of rotatory action 
being proper to hurricanes, has been distinctly brought 
before the public ; but, that the phenomena which prove 
it to be so have been known to observers in the earliest 
ages, is manifest in the inspired volume. It is clear that 
even the Roman poet's description of the tempest* by 
which his hero was thrown on the Carthagenian shore, 

• It would be difficult even in sober prose to give a more concise, 
vivid, and true idea of the conflict of winds in a storm, than that 
conveyed in the following lines : — 

" South, east, and west, with mix'd confusion roar. 
And roll the foaming billows to the shore. 
The cables crack ; the sailors' fearful cries 
Ascend ; and sable night involves the skies ; 
And heaven itself is ravished from their eyes. 
Loud peals of thunder from the poles ensue, 
Then flashing fires the transient light renew ; 
The face of things a frightful image bears. 
And present death in various forms appeare." 

Mneid, i. 1. 126. 
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was not conjured up by a fertile imagination^ but evidently 
drawn from observation^ and might be equally well applied 
to those of the present day in the same seas. 

There are many instances on record of the almost 
incredible violence of thunder-storms and other violent 
commotions of the atmosphere in Europe 5 but they have 
generally been limited to a narrow sphere of operation 
and of brief duration. It is within the tropics that 
tempests assume a vehemence of action over a wide range 
and for a prolonged space of time, which, with the fre- 
quency of their occurrence, make them objects of much 
greater apprehension than when they occur in temperate 
regions. The earliest account which we have of these 
seems to be that of Captain Langford,* in a paper on 
West India hurricanes, or rather "whirlwinds," ai<i he 
repeatedly denominates them. He states that they begin 
at N.W. and end at S.E., and shews that the wind veers 
round the compass ; and remarks, " that frotn N.N.E. to 
E.S.E. the easterly wind blows freshest, so does the 
W.N.W. to S.S.W. in the hurricane blow most violently.'* 
It is evident that he had some pretty correct notions with 
regard to their circular character, but mistook the direction 
of their progression, which he thought was in opposition to 
that of the trade-wind. 

A century afterwards. Colonel Capper, in the East 
Indies, appears to have arrived at the same conclusion. 
We have not the means of referring to his work on the 
subject, but it appears that he only suggested the pro- 
bability that storms would be found to be vast whirlwinds. 
Horsburgh also repeatedly alludes to the fact of storms 
being rotatory, particularly the typhoons of the China 
seas.f 

* Philosophical Transactions for 1698. 

t "Horsburgh's Directions for Sailing to the East Indies," 
p. 203. 
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Professor Mitchell, *' On the Proximate Cause of certain 
Winds," published in 1831,* expresses his opinion that the 
'' phenomena of winds and storms are the result of a> 
Tortex or gyratory movement, generally of no great ex- 
tent, especially in the region of the atmosphere where 
they prevail." Although it is not possible to agree alto- 
gether with this view of the subject, it sufficiently conveys 
the theory of circular action in stormy disturbances of the 
atmosphere. 

Still nothing very definite or satisfactory seems to have 
been advanced on the nature of hurricanes till about 1831, 
when Mr, Redfield, of New York, established in a very 
conclusive manner the theory of their being vast pro- 
gressive whirlwinds revolving round an axis, moving along 
a determined path. The very objections which have been 
brought forward against this opinion have been the in-^ 
direct means of confirming the correctness of Mr. R.'s 
first opinions. If a doubt even remains, we think that the 
valuable and elaborate collection of facts given to the 
world by Colonel Beid, if read without preconceived 
hypothesis, ought to be suf&cient to remove it. Accord- 
ing to Mr. Redfield's inferences,! the storms " of the 
American coast may be traced to the N.E. of the West 
India islands, and are from thience drifled to the westward 
on a track which inclines generally to the northward till 
it approaches the lat. of 30° N., where their course is 
changed somewhat abruptly to the northward and east^ 
ward." He has made out their rate of progression to vary 
from twelve to thirty miles per hour, and that ** the storm 
whirls or blows in a horizontal circuit, on a vertical or 
somewhat inclined axis of rotiltion, which is carried onward 
with the storm ; " and that it is only in its magnitude that 
the hurricane differs ftota the tornado or leSSer whirlwind. 
He also appears to have arrived at the conclusion that 

♦ " Edinburgh New Philosophical Journal," by JamesoD. Vol. xi. 
t Id. Vols. 24, 25, and 28. 
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Storms in the southern hemisphere revolve in a direction 
opposite to that in the northern. As we have not the 
means of referring to Mr, Bedfield's discoveries in the 
detail^ it is impossible here to do full justice to his 
labours. 

But, notwithstanding our high admiration of the general 
accuracy and acuteness of this gentleman's observations, it is 
difficult to coincide with him in all his opinions, more par- 
ticularly those which he entertains regarding the causes of 
hurricanes. He assumes that ^^ the leading storms of the 
northern and western Atlantic, and the American coast, 
originate in detached and gyratory portions of the northern 
margin of the trade winds, occasioned by the oblique 
obstruction which is opposed by the islands to the direct 
progress of this part of the trade, or to the falling of the 
northerly and eddy wind upon the trade, or to these causes 
combined," The continuous causes of a hurricane in mo- 
tion are explained in the following way:— "This pro- 
gress still continues while the stormy mass is revolving 
round its own moving axis; and we can readily com- 
prehend the violent effects of its unresisted rotation, while 
this velocity becomes accelerated by nearly all the oblique 
forces, and perhaps resistancesf, of the circumjacent cur- 
rent, or masses of moving atmosphere."* The direct 
force which sets the mass of air in motion during rotatory 
storms is said to depend on " the mechanical gravitation 
as connected with the rotatory and orbitual motions of the 
earth ;" but we cannot clearly discover in Mr. R.'s argu- 
ments how this force is first converted into a rotating 
direction over a space of 500 or 600 miles, and kept up for 
several days while moving along a track of some thousand 
miles in length. If the rotatory action of the earth was 
alone sufficient to cause hurricanes, they might be ex- 
pected at every season of the year, and ought to be 

* " American Journal of Science," by Silliman. 
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more severe near the equator than beyond the tropics ; 
even over a diameter of 600 miles the violence at the 
equatorial side would be greater than at the opposite 
point. 

In a reply to that part of Dr. Hare's strictures more 
particularly relating to the absence of " continuous existing 
causes," in Mr. Redfield's theory, the latter gentleman 
observes, that "such forces are to be found in the con- 
tinuous excess of atmospheric pressure which surrounds 
the hurricane, or aerial vortex." This excess we opine 
more properly means the relative diflTerence between the 
atmospheric pressure at the margin and centre of the 
gyratory mass, equal in some cases to nearly two inches of 
the mercurial column, or as 30. to 28.; therefore, in 
reality, the excess which surrounds the aerial vortex is 
only the ordinary weight of the atmosphere, while the loss 
of pressure towards the centre is the eflTect ©f the stormy 
action. Hence the different heights of the mercurial 
column between one part of the hurricane and another, 
instead of a cause, is a consequence; and this loss of 
equilibrium would be restored in less than a quarter of an 
hour by the rush of atmosphere to the centre, unless con- 
tinuous exciting causes existed co-equal to the disparity 
of atmospheric pressure. It is not to be imagined that Mr. 
Redfield alludes to that slight excess over the ordinary 
pressure of the atmosphere which is suspected sometimes 
to exist at the extreme edge of the stormy circle, for as 
this, even when observed, seldom exceeds one or two 
decimals of an inch, it is, as a cause, wholly inadequate to 
explain the depression of so many inches near the focus, 
and may far more correctly be considered as a partial effect 
of the general process. 

The investigations of Mr. Redfield have induced him 
to adopt a theory of the trade winds, general currents of 
the atmosphere, and storms, which excludes the important 
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influence of heat in rarefying the air and causing it to ascend 
above the cooler and denser strata in its vicinity, and as a 
matter of course, the influx of horizontal currents to replace 
it. The question is one which has long been settled by experi- 
ment, observation, and analogy ; and, after severe scrutiny, 
the result seems to be unhesitatingly received by the most 
profound philosophers of the present age ; and even if it was 
necessary to enter into it formally, the daily phenomena 
which are familiar to every one would sufiice for this pur- 
pose. By refusing his assent to the agency of heat» Mr. B, 
has encumbered bis theory with difficulties that must be 
insurmountable, and has exposed his opinions to the severe 
comments of Dr, Hare, who seems to have quickly de- 
tected and assailed the yulnerable points. 

In the latest account* which we possess of Mr, Red- 
field's views the following remark occurs. "In order,** 
he says, ** to account for the supposed uniform character 
of the trade winds, a general theory of winds has been 
adopted, of much plausibility, founded on the alleged 
eflects of calorific rarefaction in the equatorial region. 
Aided by successive emendations, this theory continues 
to receive the general sanction of the scientific world.*' 
This is accompanied by a summary of '' facts and considera- 
tions," which, in his opinion, "serve to invalidate this 
calorific theory," As it is merely intended to notice, and 
not discuss the subject, our readers are referred to the 
article itself. His views on this head are still more clearly 
expressed in speaking of whirlwinds caused by great fires 
in the open air.f " We may perceive also in these cases 
how efiectually the heated stratum of air nearest the 
earth's surface may be cau3ed to penetrate a homogeneous 
body, and colder overlying stratum of current by means 
of the vorticular action, — a movement which is otherwise 

* *' American Journal of Science," by Silliman, for October, 1843. 
t " Edinburgh Philosophical Journal," New Series, vol. xxyii* 
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physically impossible, except in a partial degree by means 
of other concurrent movements, or of favouring cir- 
cumstances," 

By this we are led to infer that rarefied air cannot ascend 
except by means of " vorticular action," 

The rotation of storms in a particular direction is at* 
tempted to be explained by Mr, Redfield on the assump'- 
tion that the wind blows in horizontal circuits round 
the great oceanic basons, and he exemplifies the case by 
the following experiment made on the surface of a com- 
mon globe.* **Let a concave surface of wood or other 
substance, of a circular form and a diameter equal to five 
or ten degrees of the globe, be prepared, and perforated 
with a small hole in the centre through which a pin may 
be loosely placed to serve as an axis ; then let the con- 
cavity be lined with flannel, or other yielding material, 
and placed upon the top of the globe near the equator ; 
then cause the globe to revolve from west to east, in the 
direction of the earth's rotation, while the concave body is 
guided carefiiUy by the pin at the axis in the direction of 
the storms' tracks, which are found on my chart of 1 835, 
and so as to impinge with equal weight and surface on all 
sides of the pin or axis, and the incumbent body will be 
found to revolve from right to left, in the manner of the 
storms of the northern hemisphere." The result might 
naturally be expected in such a case, from the effects of 
rotation being greater at the equatorial side of the circular 
body moved along the surface of the globe. But a solid 
body fixed on an axis which is carried along by the hand 
in a determined direction, is wholly inadmissible as afford- 
ing any analogous view of the effects of momentum 
diverted into a rotatory direction on a permanently-elastic 
fluid like air. Indeed, Mr. R., in replying to Dr. Hare, 
objects, with much justice, to the latter employing similar 
arguments derived from the laws of circular motion on a 
* ^* American Journal of Science" for October, 1843. 



240 PREVAILING OPINIONS ON THE 

solid as representing those on air. But in one place it is 
alleged that the great horizontal circuits of wind which 
blow round the oceanic basons in one direction are pro- 
duced by the earth's rotation, unconnected with the agency 
of caloric^ and in another, the same cause is brought for- 
ward to account for the horizontal revolution of a vast 
body of atmosphere in a stormy condition, in a directly 
opposite manner, without any palpable cause for such a 
reversion of the primary laws of the universe. 

Another theory of storms has been brought forward in 
America, by Mr, Espy, which is not only opposed to that 
of Mr. Redfield in causes, but is absolutely at variance 
with the abstract facts derived from general observation, 
and independent of any hypothesis. According to this 
doctrine it is alleged that during hurricanes, the wind, 
instead of blowing in a circle, rushes directly from the ex- 
terior towards the centre to supply a vertical current under 
the influence of the suction power caused by the rare- 
faction and ascent of air from the extrication of the latent 
heat of vapour during condensation. This new and 
ingenious idea of the cause of storms has met with many 
admirers. 

Now with regard to the rotatory motion of the atmo- 
sphere in great hurricanes, in one case ; and direct in-flow 
which is said to take place, supposing the *' centripetal 
theory" as it is called, to be correct, in the other; the ques- 
tion may be solved by direct observation, and, in our 
humble opinion, has been most decisively settled by 
Colonel Reid and Mr. Redfield. In the former case, if 
the line of progression is ascertained, the first half of the 
storm will be found to blow at right angles to and across the 
central path, in one direction, and the last half in the 
same manner, but in an exactly opposite direction; and in 
the latter, if the wind, as is alleged to be the case in the 
** centripetal theory" blows along lines converging towards 
the centre, it will be experienced at the beginning of th« 
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hurricane in a direction parallel to, and opposite to the 
line of advance, and after the focus has passed it will blow 
with it. Thus, in the Indian Ocean, south of the equator, 
where the ordinary course of revolving gales is from N.E, 
to S.W,, they are found to commence at S.E. and end at 
N.W., but according to the " in-flowing" theory of Mr. 
Espy and his supporters, they ought to blow from S.W. 
till the centre^ passes by, and afterwards at N.E., — a case 
that has never been observed at any fixed point of 
observation. 

But it is acknowledged that a centripetal tendency 
exists at the surface of the earth in all storms attended by 
diminished pressure of the atmosphere towards the centre, 
for it is physically impossible that it could be otherwise. 
It is simply denied that the air rushes in straight lines 
from every point of the exterior of the circle to the 
focus ; for if such was the case, a very few minutes would 
suffice to cause a cessation of the process, by restoring the 
loss of equilibrium between the different portions of the 
storm and circumjacent atmosphere. Nothing, in fact, but 
the centrifugal effects of circular motion^ extending to a 
great elevation, are capable of presenting sufficient resis- 
tance to the lateral pressure of the surrounding masses, so 
as to preserve a cylindrical body of air in a state of iso- 
lation for a period of several days, with a diminution of 
weight equal to one or even two inches of the barometer. 
That a constant effort, arising out of the laws of gravitation, 
will exist to overcome this may be expected, and with 
greatest intensity at the level of the earth where a layer 
of the air will approach in a gyratory or helical direction, 
and towards the centre ascend in a spiral manner to 
replace that thrown off by centrifugal action at the upper 
part of the storm. Thus, in these elementary forces which 
constitute a hurricane, a certain degree of harmony must be 
present, else the process would end in the re-cstablishraent 
of the normal condition of the atmosphere, 

R 
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The cause which has been assigned by Mr. Espy for 
great storms is consistent only with the "in-blowing 
theory." But although it appears improbable that con* 
densation of vapour could give rise to the rotation of at* 
mosphere over such an extent as that exhibited in so 
many cases^ particularly that of the Rodriguez gale, no one 
would deny that, as a subordinate agent, the heat liberated 
by this process is likely to exert a very important influence 
in augmenting the violence, or, perhaps, even prolonging 
the specific action on which it depends. The mere con- 
tact of two layers of atmosphere in hygrometrical dis- 
parity would tend to a gradual deposition of vapour, and 
extrication of latent heat, but from the limited action of 
their conterminous surfaces, by no means adequate to cause 
the incredible ascending velocity which must take place in 
a "centripetal storm," or even in the more sparing ad- 
mission of air to the focal column in revolving gales. 
Some extraordinary motion of the atmosphere seems to be 
requisite to bring two such strata of perhaps 6° or 8° of 
diflTerence in temperature together, and so thoroughly com- 
mingle as to deposit six, eight, or even ten* inches of rain 
in twenty -four or forty-eight hours. If the rapid conden- 
sation of vapour was to cause violent centripetal motion of 
the air, there would be no end to such commotions during 
the rainy season within the tropics, and, at least, every 
sudden and copious shower ought to exhibit some degree 
of this peculiar action; but in the "calms," deluges of 
rain fall with scarcely any perceptible horizontal move- 
ment of the air, which would necessarily take place if an 
up-current of any great velocity existed. But, on the 
other hand, violent rotation of the atmosphere can hardly 
take place without being accompanied by precipitation of 
vapour commensurate with the disparity of temperature 
between the currents entering it. 

* See Table A of the Mauritius hurricane of 1840. 
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But admitting that the latent heat disengaged during 
condensation is in such abundance as to raise the tem- 
perature of the air and cause it to ascend^ and by a suc- 
tion power to draw the neighbouring masses in horizontal 
currents towards the centre to supply the up-current, it 
almost necessarily follows that the sphere of condensation 
ought to be directly over the ascending column of air. 
This, however, is contrary to facts with regard to hurri- 
canes passing over and near Mauritius, for in these the 
rise of atmosphere near the centre takes place from a space 
of ten or fifteen miles in diameter, over which the clouds 
cease to let fall raiii, and so far from being denser, they 
are actually so light that the sun breaks through them, 
while the barometer is " fearfully low," and the pressure of 
the. atmosphere is less at this than any other point of the 
storm ; but on every side of this focal area, the precipita- 
tion of vapour, from a thick dark bed of whirling clouds, is 
unceasing. Supposing a condensing cloud did rest over 
the up-current, and its effects such as Mr. Espy represents 
them to be, there is a physical necessity for a conti- 
nuous accession of humidity to sustain the process, — it 
must, therefore, either depend on some accessory force, 
or possess an inherent and self-inducing power, capable 
of attracting the adjacent strata within the range of its 
operation. The latter supposition is irreconcilable with 
any known principle, and if once set in activity the 
phenomenon might be interminable. 

A powerful advocate of the "in-blowing theory of 
storms" is found in Professor Hare, who, in certain stric- 
tures intended to upset the rotatory principle maintained 
so ably by Mr. Redfield, has gone so far as even to deny 
the existence of some of the best established facts con- 
nected with our knowledge of storms. In the first place, 
he asserts that " the altitude of storms is well known i^ot 
to be above two miles;" now it has been observed by 
Kaemtz, and others, that even the lotoer surface of storm- 

r2 
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clouds pass above the highest points of the Alps, even over 
Mont Blanc itself. He even supposes that hurricanes in the 
United States pursue a very different track from that wrhich 
Mr. Redfield and Colonel Reid have demonstrated. In 
another place he maintains that " the dead calm suddenly 
interrupting the fiercest raging of the storm from opposite 
directions is strikingly untenable,"* and appears to think 
that he has " demonstrated that in extensive whirlwinds the 
' fiercest raging' cannot be suddenly interrupted so as leave 
a dead calm during the intei-val which takes place between 
two opposite winds." 

In the preceding pages so many instances have been 
adduced of a dead calm of several hours' duration existing 
near the centre, and surrounded by "the fiercest raging of 
the storm," as to render it far more than probable that this 
phenomenon is an invariable concomitant on great re- 
volving gales, and, perhaps, in a proportionate degree 
occurs in all vortical commotions of the atmosphere. At 
Mauritius it is always observed whenever the centre passes 
over the island, and is as familiar to the inhabitants as the 
tempest itself. It is in fact one of the most wonderful of 
all the phenomena developed by a storm, and, in our 
opinion, is a far more important key to a true knowledge 
of the subject than even the vehement manifestation of 
electricity, or awful deluges of rain, which leave a much 
more vivid impression on our senses. This calm between 
two opposite winds was also observed by Captain Grey 
during a violent hurricane on the west coast of New Hol- 
land,t and which is noticed in the Appendix to this work. 

Although Dr. Hare agrees with Mr. Espy in thinking 
that the " centripetal theory," as it is somewhat improperly 
termed, is the true one, he entertains a different, and we 
believe old and still prevalent opinion, with regard to the 

* Silliman's American Journal of Science for July, 1842. 
t Journals of two expeditions of discovery in Western Australia, 
by Captain Grey, p. 336. 
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origin of hurricanes, which he ascribes to electrical dis- 
turbance ; yet he rather shows that this element is de- 
veloped during storms, than how it can be a cause. He 
considers *' the atmosphere as an electric in a hollow, glo- 
bular form, and, as electricity is known to pervade the 
space beyond that portion of the atmosphere which is sufS- 
ciently dense, to insulate or perform the part of an electric;" 
the upper or outer surface of the atmospheric globe is 
equal to " a celestial electric ocean" in one condition, 
while the inner surface may be considered as a *^ terres- 
trial ocean" in an opposite state, and that " those enormous 
discharges of electricity which take place during hurricanes 
may be accounted for by supposing that they result from 
discharges between the celestial and terrestrial oceans." 

"The proximity," says Dr. Hare, "of a stratum of 
clouds electrified by the celestial ocean must cause . an 
accumulation of electricity in any portion of the terrestrial 
surface immediately subjacent, and, by counteracting gravi- 
tation, cause a local diminution of atmospheric pressure, 
which is, it is well known, a precursor, and demonstrably 
a cause, of rain and wind."* 

This, then, we presume, is the direct cause of the up- 
current and horizontal in-draft at the level of the earth. 
Granting that a cloud, thus electrized, acts by induction, 
and attracts to the surface of the earth electricity of an 
opposite kind, this would only last while the air was dry 
and non-conducting ; but how long could this exist with tor- 
rents of rain pouring from the cloud to the earth, and the 
air demonstrably in a state of complete saturation? — cer- 
tainly not for days, nor even hours. Certain forces seem 
to be favourable, if not absolutely necessary, to the evo- 
lution of electricity, such as motion, particularly friction of 
bodies on one another, chemical action, change of bulk or 
temperature, &c., all of which are traceable in the vortical 
action between two currents of atmosphere in opposite 
conditions. Is it not therefore quite as likely that the effect 

* American Journal of Science for July, 1842. 
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of the stormy gyration of the atmosphere is the electro- 
motive agency, as well as the cause of the enormous quan- 
tities of vapour which are precipitated during hurricanes ? 
While the air blows with tremendous and uninterrupted 
velocity, and even the rain is incessant, the manifestation 
of electrical force is only transitory, isolated, or conQned 
to one-half of the circle, or often altogether imperceptible 
to observers. 

The hypothesis, thus put forward with all the talent of 
this eminent philosopher, implies, that in order to " coun- 
teract the laws of gravitation, the electrified stratum of 
clouds is floating over the focus, or ascending current of 
atmosphere. The objections which have been made to Mr. 
Espy's views are equally valid and applicable in the 
present case, namely, that in Mauritius hurricanes the 
densest clouds, which may be supposed to counteract gra- 
vitation and produce an up-current, are not over the 
centre of the storm, where, for fifteen or twenty miles 
blue sky is often seen, and no evidence of electric ex- 
citement is discernible ; and if the sun be in the zenith 
he frequently pours down his rays uninterrupted by the 
dark masses of vapour encircling the horizon. But the 
very existence of such a state of things as Dr. Hare as- 
sumes to be the case, argues some other agency prima- 
rily in operation to form an electrified cloud adequate to 
produce the effects which he supposes, and establish a 
medium of connexion. It is hardly possible to believe 
that a storm or electrified cloud is self-induced, otherwise 
tempests would be unceasing. 

It is not easy to conceive how an electrical mass of at- 
mosphere, confined to certain tracts, can set in rotating 
motion a vast aerial disc of 600 miles in diameter, steadily 
maintaining the same, and dragging it some thousand miles 
in a fixed direction. For it is well known that electricity 
is most abundant, and even accumulates, in the neighbour- 
hood of the equator ; therefore, if it be the primum mobile 
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in hurricanes, they ought to occur more frequently at 
every period of the year, and be more violent in that 
region than in the temperate zone ; yet experience proves 
that great or enduring storms never originate or exist at the 
equator, or even nearer to it than ten degrees, from whence 
they generally increase in strength till near the tropics, 
^here they unfold their most terrific powers. If hurricanes 
are supported in their specific action by the convective 
and disruptive discharges between the ^^ celestial and ter- 
restrial electric oceans " of our atmosphere, as alleged by 
Dr. Hare, we might naturally expect to meet with them 
9S frequently beyond as within the tropics, and without 
reference to a particular season. But, although apparently 
only an effect of vortical action, it is probable that the 
electric force exerts an influence io some way subservient 
to the duration of the storm. 

Of the many and indistinct views of the electrical theory 
of storms, certainly that of Dr. Hare's is the most compre- 
hensive, and deserving of careful consideration. Although 
electricity be in some way connected with the evaporation 
and condensation of water, is its importance at once to be 
rated beyond the direct and ascertained action of caloric? 
Or, because aqueous vapour is raised in vacuo below the 
freezing point, and its ascent accelerated by electricity, is 
this the mightiest agent of nature, known as heat, suddenly 
to sink into a secondary element ? The scale on which 
evaporation and condensation is carried on by the increase 
and abstraction of heat over the universe is the best 
answer to this. Even supposing the suspension of clouds 
depends on the vesicles of vapour being coated with elec- 
tricity, each revolving on its pole, and mutually repelling 
one another, will any one deny that this beautiful arrange- 
ment would quickly be dissipated by a change of a few 
degrees of temperature ? When the cold S.E. wind blows 
over the Table Mountain at the Cape of Good Hope, and 
touches at its lower surface the hot and humid body of air 
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below and to leeward of the mountain, it causes a forma- 
tion of visible vapour, which, by sinking down to the hotter 
part of the surface stratum, is redissolved, and becomes in- 
visible. Thus, at one particular level, a cloud is constantly 
suspended while the cold wind continues ; and few have 
passed this lofty mass of land without having witnessed the 
" table-cloth" drawn over it ; the well-known indication of 
the S.E. current setting in. 

The rotatory theory of storms has the support of Pro- 
fessor Dove, of Prussia, who appears to concur in many of 
Mr, Redfield's opinions, and considers this motion "as 
being a simple and necessary consequence of the rotation 
of the* earth." But as the motion of the earth is uniform 
throughout the year, why is it that hurricanes in both he- 
mispheres are confined to a few months when the region 
where they appear has arrived at the maximum degree of 
annual heat? Nor do they ever occur at the equator 
where the earth's rotation is greatest. But as a cause co- 
efficient with the thermal currents of the solstitial seasons, 
this force must be recognised : it is merely objected to as 
the sole agent in tropical storms. He remarks "that* as 
West India hurricanes originate at the inner boundary of 
the trade-windy where at the limit of the so-called region 
of calms, the air ascends and flows over the trade in an 
opposite direction, it is probable thxit portions of the upper 
current penetrating through the lower one give the first occasion 
of those storins. The high mountains of several of the 
islands, by offering a mechanical impediment, may be one 
cause of this effect, as the air flows with redoubled velocity 
between two mountains." 

It would thus appear that rotating storms have their 
origin at the inner boundary of the trade-wind in the 
northern as well as in the southern hemisphere, and this 
very fact affords a remarkable coincidence in this respect, 

* American Journal of Science for April, 1843, voi. xliv. 
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although we have expressed a different opinion with regard 
to the circumstances which primarily give rise to a re- 
volving action of the atmosphere. It also seems probable 
that if storms were suflSciently low to be affected by the 
high land of the West India Islands in a " mechanical" 
manner, they would be impeded in their velocity, or broken 
up into numerous smaller vortices. 

Another theory seems to be hinted at by Colonel Reid, 
by which their origin is in some way or another con- 
nected with magnetism, or rather electro-magnetism. He 
states that he was led to this conclusion from the fact of a 
hollow magnetic iron globe revolving in contrary direc- 
tions when placed at the opposite poles of a voltaic battery. 
He "is impressed with the opinion that the force and 
frequency of storms may have some connexion with the 
law of magnetic intensity."* Further on he repeats, that 
in consequence of the isodynamic lines of greatest magnetic 
intensity passing through the Chinese seas and near the 
Caribbean Seas, he thinks " there must be some connexion 
between the magnetic intensity and the force of storms." 
, There is no doubt something very curious and interest- 
ing in the laws of electro-magnetic dynamics, as discovered 
by (Ersted, in producing contrary and helical motion on 
magnetic metallic bodies at the two poles of an electrical 
battery. The intimate relation between the phenomena of 
magnetism and electricity seems to lead to the general 
opinion that the former is only a modification of the 
latter, and they are so closely allied to caloric, that both 
theory and observation concur in showing that these 
elements are in more or less activity during vortical 
storms. But to consider them as primary causes is involv- 
ing the explanation of a sufficiently obscure phenomenon 
in still greater difficulty by referring its origin to a far more 
mysterious agency. Besides, there are obvious objections 
to any reasoning which employs the effects of electro- 
* The Law of Storms, by Colonel Reid. 
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magnetic action on a metallic and solid body, to exemplify 
the probable consequences of the same laws on an elastic 
fluid like air, on which the powers of magnetism are so 
feeble. Suppose, however, that a stormy mass of at- 
mosphere was put in helical motion by magnetic forces, 
it is assumed that this must be conformable to and in com- 
munication with one of the poles of a terrestrial battery, 
and that this actually exists at that region of the earth 
where hurricanes are formed. But, even admitting 
that an electro-magnetic impulse equal to that of the 
most violent gyration is conveyed to a disc of atmosphere, 
it is scarcely possible to suppose that it would travel 
some thousand miles, endure for many days, and although 
isolated from its place of origin, would, notwithstanding 
all the resistances, friction, and inertia of the circumja- 
cent masses which it would encounter, go on even 
increasing in violence, and without relation to the lines 
of variation, dip, or even intensity. If storms are mag- 
netic phenomena, they ought to be more violent and 
better developed in the polar than equatorial regions. 
Their occurrence at a particular season is also against this 
supposed origin, as magnetic intensity is nearly equal all 
the year round ; at least the periodical changes to which 
it is liable are too insignificant to be a cause of storms. 

To show that this element is an exciting cause of rota- 
tive gales, it is necessary to trace some fixed relation 
between their violence and progression, and the ascer- 
tained lines of magnetic forces on the surface of the 
globe, beyond the mere fact of their revolving in contrary 
directions in the two hemispheres. With regard to the 
horizontal action of magnetism, it will be seen by re- 
ference to Hansteen's chart of isodynamic lines that hur- 
ricanes in the neighbourhood of the West Indies move 
nearly parallel to the American line of no declination ; in 
the first instance crossing to the westward ; and then re- 
crossing, they proceed along the coast of the United States. 
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On the same chart the eastern line of no variation is 
found issuing from the N.W. coast of New Holland^ and, 
passing to the westward of Java and Sumatra, it cuts 
the equator about 76*^ E. Now we find the Timor hurri- 
canes formed to the eastward, and following a track which 
crosses at right angles to the westward of this line of no 
declination. The Java storms appear to be formed on this 
very line, and in their progress past Mauritius traverse the 
linesof increasing variation from .0 to 20^. The storms 
of the Mozambique Channel seem to originate in a situa- 
tion where the magnetic declination is 10°, and move 
onward till it reaches 20° or 25°. 

The modification of magnetic action which causes an 
inclination of the needle is still less observable as an 
influential cause in storms. This force is least at the 
equator, and greatest at the poles ; the localities where 
terrific storms are most frequent is much nearer the former 
than the latter. Although the magnetic and terrestrial 
equators do not coincide, yet if the former is traced at its 
different points of divergence from the latter, it affords no 
clue to the prevalence of storms. When to the southward 
in the Pacific Ocean, it is near the tracks of the hurricanes 
which frequent the Society and Harvey groups of islands. 
Again, when it is found north of the natural equator in 
the Chinese seas, it is in a region prolific in typhoons ; but 
on the same meridian in the opposite hemisphere, the storms 
which occur between the Indian Archipelago and New 
Holland are equally violent. 

The isodynamic lines of the earth's magnetic intensity 
so very nearly coincide with those of isoclination or dip, 
that for general purposes they may be considered as being 
similar, and that this function of the needle increases 
from the equator. Tbe intensity is found to be less in the 
southern than the northern hemisphere, yet storms are 
equally severe in both. The magnetic equator of the 
South Atlantic enters the continent of South America 
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about lat. 15^ S., and the curve of least magnetic inten- 
sity approaches it about lat. 20^ S. Yet in this very 
region storms of a severe and destructive nature are 
experienced, and the pamperos of South America are as 
violent as the tornadoes of the coast of Africa, or typhoons 
of the Chinese seas. 

By Colonel Sabine's latest contributions to the science 
of terrestrial magnetism, we find that — 
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The absence of severe revolving gales at the island of 
St. Helena may be attributed to the low magnetic 
intensity of the place; but we attach more importance 
to the non-existence of another, and, we think, more 
obvious and ostensible cause, worthy of notice in re- 
ference to this subject. It is the fact of the S.E. trade 
in the S. Atlantic prevailing without intermission between 
the tropic of Capricorn and the equator throughout the 
year, as satisfactorily shown by Horsburgh.* During the 
solstitial season of the southern hemisphere, the westerly 
monsoon, which prevails for ten or twelve degrees between 
the equator and inner boundary of the trade, at almost 
every other oceanic part of the globe, is never expe- 
rienced near St. Helena; occasionally, a westerly wind 



* " Directions for Sailing to and from the East Indies/' p. 25. 
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may be met with for a degree or two south of the equator, 
but so seldom that Horsburgh has fixed the border of the 
south-east trade wind in lat. 1 J° norths from December to 
April, or hurricane season of the southern hemisphere, 
as the mean result of the inspection of 238 ships' journals. 
We think the absence of such a periodical westerly current 
of atmosphere and of stormy commotions in the South At- 
lantic, is so obviously the converse of what occurs in the 
same latitudes in the Indian and Pacific Oceans as to ren- 
der the arguments in favour of its connexion with revolving 
tempests almost conclusive, and even the state of the winds 
in the North Atlantic coincides in this respect. 

Whatever the remote cause of stormy disturbances of the 
atmosphere may be, it seems to be closely connected with the 
increased action of the solar agency peculiar to the season 
when they occur. And as caloric has a very marked 
influence in developing electricity and magnetism, these 
may be regarded as concomitant phenomena. The laws 
of gravitation and rotation of the earth being perma- 
nent, are no doubt important forces in hurricanes, but 
are merely subservient to the periodical agent. The 
calorific generation of new and temporary currents in a 
counter-direction to those of a fixed nature will, in all 
probability, be generally found to be the means by which 
those terrible conflicts of the air are produced. Such 
seems to be the case in the Indian Ocean, and there is 
every reason to think that the same laws operate in other 
parts of the globe. To enter into a detailed account of 
the various modifications and derangements to which these 
laws may be liable, is beyond our scope. The irregular 
configuration of the great continents, and surface of the 
ocean diversified by islands, under the annual movements 
of the sun, must give rise at certain seasons to winds 
at variance with one another, and with local peculiarities 
requiring to be investigated on the spot in order to dis- 
cover the way in which vortical motions are formed. 
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A question very naturally arises — ^whether the formation^ 
continuance, and progression of the great West India 
hurricanes are dependent on adverse currents, or can be 
satisfactorily explained by supposing the existence of such 
winds to be verified ? It must be candidly confessed that 
we are not in possession of a sufficiency of positive data to 
demonstrate this ; but negative evidence is favourable to 
the former part of the query, and analogy and the univer- 
sality of natural laws tend to affirm the latter. A com- 
plete solution of this problem can only be obtained from 
cotemporaneous observations made at distances of many 
hundred miles on both sides of a hurricane's central path ; 
and it is probable that such an inquiry has never been 
made. Indeed, in looking at Meteorological Journals of 
different parts of the globe, great inattention, or omission 
in noticing the prevailing currents of the atmosphere is 
perceptible, while its pressure, humidity, and temperature, 
are elaborately recorded. 

A very great similarity exists between the state of the 
winds in the North Atlantic during the hot months and 
those in the Indian Seas south of the equator. Revolving 
gales are found to approach the West India islands and 
coast of the United States from the eastward, and, as 
Professor Dove says, are formed at the inner border of 
the trade wind. Now, according to the high authority 
of Horsburgh,* this border of the N.E. trade* wind, dur- 
ing the hurricane months, is in the mean lat. 12^ N. 
of the equator ; and in this tract of twelve degrees, south- 
west and west winds prevail, and constitute what is 
called the " Line Westerly Monsoon." f The local cur- 
rents caused by the West India islands no doubt increase 
the range of this wind in their proximity. Thus, as in 
the Indian Ocean, there are found two contrary winds and 
storms issuing from between them ; and as they are exactly 

* Horsbarghi p. 25. f Horsburgh, p. 26. 
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in the reverse direction to those in the opposite hemisphere^ 
so is also the course of their stormy gyrations. Even causes 
similar to those assigned as giving rise to vortical action of 
the winds in the Indian seas are also to be found in the 
projecting shoulder of South America^ near Guiana, where 
southerly and S. W. winds prevail during the northern sol- 
stice, or even the West India islands may occasionally so 
disturb the limits of the two winds as to produce the same 
eflFects. The heated surface of the former land during the 
day might cause a portion of the N.E. trade to deflect to 
north and enter the monsoon, where its direction would 
further change to N.W., and the natural inclination of the 
latter from the equator, in a south or south-east direction, 
would complete a circle of revolving atmosphere, and, 
once formed between two such lateral currents, it would 
acquire a permaneirt action till it moved away from the 
means of support. 

In conformity with the ordinary effects of heat during 
the summer season on the atmosphere over vast con- 
tinents, it is to be supposed that the regular trade-wind on 
approaching the shores of North America, encounters, at a 
greater or less distance inland, currents at variance with, if 
not directly opposed to it ; and these, we believe, are from 
S.W. to N.W. The latter is said to prevail in Mexico 
with great violence at times, particularly between the 
autumnal and spring equinoxes. The same calorific action 
by which new and periodical currents are elsewhere set in 
motion, contrary to those depending on the rotation of 
the earth, will act with greater energy on the interior of 
continents than on the ocean, where it must necessarily 
be greatly subdued by the process of evaporation ; and 
general observation confirms the theory. As no mean 
proof of this, the following remark of Mr. Redfield may be 
adduced, although brought forward by him as an argument 
in favour of a very different hypothesis. He observes, 
^' that near the western borders of the Atlantic, and over 
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the adjacent coasts of America, the opposite southerly and 
south-westerly winds of the circuit are often well de- 
veloped at the earth's surface, at least in the warm season J^* 
Professor Mitchell also says, that *^ westerly winds predomi- 
nate over those from the east quarter within the limits of 
the United States." 

It would thus appear that the trade-wind in the North 
Atlantic blows uninterruptedly from within a few degrees 
of the coast of Africa to the opposites shores of North 
America; between it and the equator there is the mon- 
soon, and on its western boundary the southerly and S.W. 
currents which have been referred to. Now the great pro- 
portion of the hurricanes traced by Mr. Redfield and Colonel 
Reid were first discovered between it and the westerly 
monsoon, and afterwards advanced along the American 
coast till beyond the tract of the trade-winds, where they 
were supposed to drift along with the westerly winds. In 
fact, they seem to have moved from the equatorial border 
of the N.E. trade-wind round its S.W. and western limits 
to the opposite side ; and these very confines which define 
the trade-wind is a direct proof of the existence and 
proximity of contrary currents. As many local and un- 
known causes may favour a more or less powerful develop- 
ment of the westerly winds on the surface of North 
America, so will the tracks of revolving storms be more 
or less to tlie westward. The subject is merely adverted 
to in general terms, as affording'a close analogy between 
the state of the winds connected with West India and 
Mauritius storms, and as presenting a very interesting 
field for inquiry. 

The typhoons in the China seas are evidently revolving 
gales, and appear to be common at the change of the mon- 
soons, more particularly at the commencement of the N.E. 
monsoon, which they seem to usher in, and it would be easy 

♦ American Journal of Science for October, 1843, 
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to show that they are found lying between, and connected 
with the advancing and retiring currents. As it does not 
always follow that the setting in of these winds is attended 
by violent gales, it may be inferred that certain local 
causes are necessary to establish a complete rotation of 
their margins. The course of these terrific storms seems 
to be along the coast of China, impinging on the land, 
near which they blow from E.N.E. to N.E., while, on the 
west coast of Luconia, they usually veer from N.W. to 
west and S.W., "with heavy rain and a cross turbulent 
sea."* They generally prevail with greatest violence in 
the northern part of the China seas, and as they are most 
common and severe in the months of September and Octo- 
ber, it would seem that they are at the equatorial edge 
of the N.E. monsoon, t 

In the Bay of Bengal, and on the opposite coast of India, 
storms of the same nature, and in all probability connected 
with the borders of the two periodical winds peculiar to that 
region during their changes, are well known to prevail and 
have the wind veering round the compass. But we are 
informed that Mr. Piddington has made them an object of 
inquiry, though hitherto we have not been fortunate 
enough to have met with the results of his observation, 
in this highly interesting 6eld. 

It is ascertained that when the sun is over the South Pa- 
cific Ocean a westerly monsoon blows even as far eastward 
as Tahiti, and extends from the equator to that island, and 
prevails in December, January, and February, during 
which the sky is dark and lowering, rain falls in torrents, and 
the weather is very unsettled. Between this and the S.E. 
trade-wind hurricanes would appear to travel in the same 
direction as those which pass Mauritius. The annual in- 
dications of passing tempests which reach the Harvey group 
of islands, and ^* strong currents of air resembling whirl- 
winds which occasionally sweep across the islands (Society 

^ Horsburgh, page 203. f Horsburgh, 201, Notes. 
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group), and produce considerable devastation among the 
plantations and habitations of the people,"* are attributable 
to the same causes. Mr. Williams remarks, that at the 
Island of Rarotonga, in lat. 21° 20^ long. 160° W.— 

** Mostly once, or frequently twice, in the year a very heavy sea 
rolls over the reef, and bursts with great violence upon the shore. 
But the most remarkable feature in the periodically high sea is, that 
it invariably comes from west and S.W., which is the opposite direc- 
tion to that from which the trade- wind blows. The eastern sides of 
the islands (Harvey's group) are, I believe, never injured by these 
periodical inundations."t 

These observations lead us to infer that the storms passed 
to the north-westward of the island, and the swell is an 
unmistakeable sign of the violence of the monsoon in one 
direction, while the S.E. trade was blowing at Rarotonga 
from the opposite quarter. 

It also appears that the hurricanes sometimes reach the 
Harvey Islands, and that which is mentioned by Mr. Wil- 
liams as having passed over Rarotonga in December, is so 
exactly similar to those which visit Mauritius in the same 
latitude south of the equator, but a hundred and forty de- 
grees more to the westward, that it merits particular notice. 

On the 21st December a very heavy sea was rolling into 
the harbour of Avarua, in Rarotonga, and Mr. Williams 

** Was alarmed and distressed at the threatening appearance of the 
atmosphere, and the agitated state of the ocean." * • Next day 
" was one of gloom and distress. The wind blew most furiously, 
and the rain descended in torrents from morning until night. Towards 
evening the storm increased ; trees were rent and houses began to 
fall. "* * The night was terrifically dark and dismal, and the rain 
pouring down like a deluge." 

A very graphic description of the hurricane is added, 
and it appears that it continued all the 23rd, when 
" The roaring sea, the pelting rain, the howling wind, the falling 



• Ellis's Polynesia. 

f A Narrative of Missionary Enterprises in the South Sea Islands, 
by the Rev. John Williams, of the London Missionary Society. 
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trees, and infuriated appearance of the atmosphere, presented a 
spectacle the most sublime and terrible. • • The rain was still 
descending in deluging torrents ; the ang;nj lightning was darting its 
fiery streams among the devise black clotcds which shrouded us in their 
gloom ; the thunder, deep and loud, rolled and pealed through the 
heavens, and the whole island trembled to its very centre, as the in- 
furiated billows burst upon its shores.'* 

It is stated that soon afterwards 

" The wind shifted suddenly a few points to the west, which was a 
signal to the sea to cease its ravages and retire within its wonted 
limits ; the storm was hushed ; the lowering clouds began to disperse." 

The ravages committed by the tempest were quite com- 
mensurate with the account which is given. A vessel be- 
longing to the Missionaries was 

" Carried over a swamp, and lodged amongst a grove of large 
chestnut trees, several hundred yards inland, and yet appeared to 
have sustained no injury whatever."* 

From this it appears that the hurricane began on the 
21st and ended on the 23rd December, indicating its slow 
progress when near the tropic, and was accompanied by 
the same enormous and continued precipitation of water, 
during forty-eight hours, which takes place at Mauritius. 
It is also curious that there is no mention of lightning or 
thunder having been noticed during the first two days, and 
it is only towards the last half of the storm, when the wind 
was shifting to west^ that these phenomena occurred. At 
one place it is stated that the ^^east end " of the chapel was 
blown in, and in another that '^ the gale veered gradually 
round the island." Although the S.E. trade is the pre- 
vailing wind at Rarotonga, it appears that the westerly 
monsoon occasionally extends as far south as lat. 20^ in its 
neighbourhood, as Mr. Williams, when going from Aitu, 
in lat. 20° S., long. 158° 15' W., to this island, and the 
course S.W. by W., "was baffled and perplexed for several 
days by contrary winds ;" and on another occasion he went 

• Narrative of Missionary Enterprises, &c. 

s 2 
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from Savage Island to Rarotonga, and from thence to 
Tahiti, a distance of '^seventeen or eighteen hundred miles 
to the eastward^^ in the space of fifteen days, carrying a 
fair wind the whole time ; but this was so unusual, that he 
calls it an " instance perhaps unparalleled in the history of 
tropical navigation." The prevalence of westerly winds, 
for a few days seems, however, to be not uncommon among 
the islands of the Pacific in lat. 20° S. 

Around our globe, for ten or twelve degrees on both 
sides of the equator, by means of the calorific influence of the 
sun, a new and periodical current of air is annually set in 
motion, and sweeps the surface of the earth in a direction 
exactly the reverse of that of the trade-wind.* It is already 
partly known, and will in all probability be hereafter more 
fully ascertained, that all the great hurricanes of both tropics 
originate at the adjacent confines of those aerial currents. 
But it would seem that other agencies, arising out of the 
irregular distribution of land and sea, are necessary, or at 
least conducive to their formation, but cease to have any 
marked influence on their career after being fully deve- 
loped. 

Beyond the tropics, the same causes of revolving gales 
may be supposed to exist in the tract of variable winds 
lying at the outer border of the trade ; and near the coasts 
of great continents. But as the winds cease to be regular 

• For instance, in the southern hemisphere the Line westerly 
monsoon prevails, during the hot months, from the west coast of 
South America to the east coast of Africa, and the whole of this tract 
is liable to hurricanes at the period in question. At or near Tahiti 
H.M.S. the Favourite encountered a severe one, with all the signs of 
rotatory action. The Rarotonga storm occurred farther west. The 
Honourable Captain Grey, Governor of South Australia, during his 
travels on the west coast of New Holland, was exposed to a similar 
tempest at Dorre Island at the mouth of Shark's Bay ; and still fur- 
ther west, the Mauritius gales and those of the Mozambique Chan- 
nel are met wij^Ji in the same latitude. 
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in the temperate regions, so we must expect that the cir- 
cular motions of the aerial currents, if not less extensive and 
perhaps sometimes equally terrific in force as those of the 
tropics, yet they cannot be supposed to be so uniform or 
permanent in their action, or determined in their line of 
progression, as when moving between two regular currents. 
On the Atlantic coasts of Europe, westerly winds blow one 
portion of the year, and easterly the other ; and although 
the former predominate, yet the latter prevail with great 
strength and continuance at times ; and as they depend on 
the change of season, storms are known to be most common 
and violent about the period of the year when the one de- 
clines or yields to tKe encroachiBg force of the other. In- 
deed, from the Straits of Gibraltar to Cape North, the 
coast is famous for gales which often veer round the com- 
pass. Even our strong westerly gales, which blow for 
weeks without much change, must be considered as part of 
an immense circle of which the greater part is beyond the 
limit of our observation, and perhaps may be connected 
with the trades, and form one of those vast circuits to 
which Mr. Redfield refers all our winds. 

The same principles which have been assigned as the 
cause of great whirlwinds will also be found in a minor 
degree near high land, off capes and headlands, and in 
narrow straits, where the atmospheric currents are diverted 
into numerous new and conflicting directions. Hence in 
such situations, small, sudden, and often severe squalls, or 
smaller whirlwinds, are encountered, capable of dismasting 
a ship. But of course, the motions of such masses of air 
are very eccentric and of brief duration. Although the 
violent collision of two . winds must generally tend to pro- 
dace circular motion fsit their junction, yet it is equally 
probable, from the laws of hydro-dynamics, that even one 
stratum of air moving, either directly or obliquely, towards 
an inert mass, will tend to run into gyration : and this may 
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be equally expected where the former is parallel to the 
latter, especially where there is much disparity in their 
temperature, humidity, &c. 

In June, 1843, when coming round the Cape of Good 
Hope,* and about forty miles distant from the coast, near 
the Keiskamma River, we encountered a very unsettled 
state of weather. The wind was N.W. off the land, and 
had been so for some days, and from time to time brought 
with it heavy dark masses of cumulo-stratus clouds, sweep* 
ing along the surface of the sea; preceded by severe 
squalls, accompanied by lightning and thunder, and dis- 
charging torrents of rain. As these brief but 6erce storms 
passed us to S.E. the wind gradually veered by S.W. to 
S.S.E., and after lasting about an hour or so, died away 
and was replaced by the N.W. wind. In the first half of 
these miniature tempests the air felt hot and muggy, but 
as they began to subside the thermometer fell ten or 
twelve degrees. For twenty-four hours a continued suc- 
cession of these took place, and during the night the dis- 
play of electricity was truly terrific, for half an hour at a 
time the masts seemed to be completely enveloped in 
lurid flame, and forked lightning was seen darting from 
the leaden-coloured cloud into the mast-heads ; so conti- 
nuous and flickering was the glare, that several persons 
imagined the vessel was on fire. On two occasions the 
decks were covered with hailstones of an immense size, 
which fell at the moment when the thunder was deafening, 
and the electric fluid was evolved in an intense degree, 
and the storm had lulled to dead calm, while a heavy 
jumble of a sea was knocking the vessel about. In the last 
of these " Cape squalls" the wind went round firom N.W. 
to S.S.E. so suddenly, that the ship's head could hardly he 
paid off to prevent the topsails being taken aback, and it 
ushered in a tremendous gale firom S.E., which blew for 
twelve hours with such fury, that although the ship was 

* As a passenger on board the Katherive Stewart F(/rhes. 
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driving dead on a lee shore she could only carry a closed- 
reefed main-topsail^ and was left within eight miles of the 
coast when it abated. 

That we were on the confines of two winds on this 
occasion is sufficiently obvious, and that the sudden storms 
were vortical masses between the two, seems to be equally 
probable. Unfortunately, the ship^s barometer was broken, 
and an opportunity was lost for observing its oscillations 
on these occasions. 

A somewhat similar case occurred in the opposite hemi- 
sphere. When coming down the Mediterranean, in a 
schooner called the Concord^ we carried a strong S.£. gale 
with us from Sicily till abreast of Sardinia, when, on the 
3rd September, 1833, *'it blew in violent squalls, with 
heavy lowering clouds coming up on the wind, and to- 
wards evening the lower clouds were seen flying over- 
head to N.W. at a prodigious rate, while over these 
another stratum was drifting in an opposite direction. 
About sunset we were suddenly enveloped by a canopy of 
black and awful looking clouds, and the thunder pealed as 
if many hundred pieces of artillery had been discharged at 
once, when, all of a sudden, from blowing a hurricane it 
fell calm. The sea was running mountains high, our 
vessel, under bare poles, tumbled about in a manner that 
caused great apprehension lest something serious should 
happen, as she was quite unmanageable, and lying at the 
mercy of the breakers around us. In this state, a water- 
spout was suddenly formed (discovered) on our larboard 
quarter, while the schooner was helpless, and without a 
breath of wind to move away from this new danger. The 
dark cloud over head was fast drawing up the water in a 
vapoury stream, as if from a boiling caldron. Provi- 
dentially this fearful phenomenon passed obliquely by our 
quarter, within 80 or 100 yards of the vessel. Soon after- 
wards a N. W. gale set in, in gusts and squalls, right in our 
teeth, and our decks were swept by the crests of the old 
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sea being blown on board, while the schooner was dancing 
on the tops of the waves, or plunging into the hollows be- 
tween." The above note is quoted from a journal written 
at the moment, and still in our possession ; but the scene 
left too vivid an impression to be easily forgotten. The 
calm between the S.E. and N.W. gales lasted about an 
hour, and as the latter wind set in, a bright line on the 
north-west horizon, showing the last rays of twilight, ap- 
peared, and the thick bank of clouds gradually rose in an 
arch from the same quarter, and was carried away to the 
S.E., and by midnight the stars were seen, although it still 
blew a heavy gale. At the time we had no idea of observ- 
ing rotatory action in the waterspout, but it was so near 
that the misty communication between the cloud and the 
sea was evidently not even so dense as a heavy tropical 
shower of the same diameter. Judging by the trough of 
the sea in which the schooner was lying, this phenomenon 
appeared to travel towards the N.E. or E.N.E. With two 
winds blowing so near, it is scarcely assuming too much to 
suppose that, although it was calm at the level of the sea, 
the effect called a waterspout was the natural consequence 
of vortical action, caused by the conflict of the currents in 
the upper strata of the atmosphere. 



SECTION XL 

tornadoes; on the coast of brazil, west coast of AFRICA, 
AND PROBABLE CONNEXION WITH TWO CURRENTS OF WIND. — 
THUNDER - STORMS ; IN THE STRAITS OF MALACCA, NORTH 
AMERICA, SCOTLAND. — HAILSTORMS, AND THEIR VORTICAL 
ACTION. — WATER-SPOUTS AND WHIRLWINDS ; AT HATFIELD, 
CANTON RIVER, COPENHAGEN, COAST OF BARBARY. — PROFESSOR 
(ERSTED*S OPINION WITH REGARD TO THE NATURE OF WATER- 
SPOUTS. 

Tornadoes. — It may be considered as too comprehensive 
a view to suppose that the various phenomena which belong 
to these heads are all of a vortical nature, nor would any 
one be able to maintain such a doctrine in our present state 
of knowledge, but it is not mere conjecture to assert that 
they do very frequently develope signs of rotatory action ; 
and the only proofs of the contrary are altogether negative. 
From the records of storms of the nature to which we 
refer, an abundant supply of direct, and much indirect, 
evidence may easily be gleaned, for the purpose of demon- 
strating that they are almost invariably found at the junc- 
tion of two currents blowing in different directions ; and 
their resemblance to great hurricanes, not only in this re- 
spect but in other points, may be traced. The tornadoes 
of the coast of Africa, pamperos of South America and of 
Mexico, the brickfielders of Australia, and thunder-storms 
of every region of the globe, seem to be dependent on the 
causes which have been assigned. Being connected with 
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limited and periodical changes of wind, often consequent 
on the transitions of the day and night on the coasts of the 
great continents, these terrible, though brief, tempests are at 
certain seasons of almost daily occurrence, generally speak- 
ing after the maximum heat of the land begins to sub- 
side. 

On the coast of Brazil it appears that " thunder storms 
were experienced almost daily" by Mr. Caldcleugh, who, 
in mentioning the way that these storms commence ob- 
serves : — 

" The sky was perfectly clear until about two or three o'clock, when 
some light white clouds were seen approximating the sun with great 
rapidity. Sometimes they all passed, but if one lingered, as if with- 
in its influence, thunder was heard, and in a few minutes no remains 
of a blue sky were visible. The storm commenced directly, and the 
change that took place in the temperature often caused a kind of 
whirlmnd,^^* 

It is hardly necessary to remark that the S.E, trade- 
wind, or sea-breeze, as it may be called, prevails on this 
coast, and that the thunder-storm alluded to came from the 
opposite direction. This is further confirmed by Lieut. 
Milne, R.N., who states that the pampero " blows from the 
pampas or plains of Buenos Ayres, and extends for many 
hundred miles along the coast of Brazil." We also quote 
the following valuable observations made by the same 
officer: — 

*^ In addition to these remarks, I may mention, that, on the coast of 
South America, the barometer is very sensible of any change in the 
state of the weather, particularly with regard to the pamperos. Its 
general height in fine weather is 30.10 varying very little from that 
point, but on the approach of the pampero, the mercury sinks to 
29.70 and even as low as 29.35. Should the mercury become sta- 
tionary between these intermediate points, it will most certainly 
blow from the S.W., which is the pampero wind, and, during the 
period I served in the River Plate, I never knew this instrument err. 
But the most remarkable phenomenon which it presents, is the rapi- 

* Danieirs Meteorology, p. 345. 
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dity with which it rises on the squall reaching the ship. I have often 
ohserved the mercury rise upwards of the tenth of an inch in five 
minutes after the gust had reached us ."* 

The west coast of Africa appears to be greatly exposed 
to tornadoes^ or thunder-storms^ at certain seasons. But 
while the pamperos are found to travel from west to east, 
the African storms move exactly in the opposite direction, 
both, however, obey a law which impels them from the 
land to the sea. 

At Sierra Leone, in lat. 8° 29^ N., there are two seasons, 
the " dry" and the " rainy," the former extends from No- 
vember to March, during which the harmattan wind pre- 
vails from the land ; and the latter, says Boyle, " may be 
said to commence in April, in July to assume the greatest 
strength, and to subside in September," and is marked by 
westerly winds and heavy rains. The tornado seasons are 
also two, the first in March and April, at the setting in of 
the wet months, and the second in September and October, 
when the east wind begins to predominate. During the 
winter or harmattan season these storms do not occur, 
and at the height of the opposite season, when the wind 
is westerly, the rain falls with appalling violence, and 
'^ nothing can be conceived so terrific and so awful as the 
thunder and lightning ;" they are unusual, and on many 
parts of the coast wholly unknown. At the Gambia, how- 
ever, where the strength of the trade wind opposes greater 
resistance to the westerly breezes of the rainy months they 
are not uncommon. It would therefore seem that the 
tornadoes are neither peculiar to the dry hartpattan, nor to 
the westerly winds, during which electricity is vehemently 
displayed and rain is abundant, but are developed at the 
period when, and in the tract where the conflicting force 
of both currents, during their periodical changes, may be 
supposed to arise* 

On the Gold Coast, we are told by Boyle, that, in the 

* The Edinburgh New Philosophical Journal, for October, 1830. 
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months of January and February, there are occasional 
showers, particularly in the evening, attended by thunder 
and lightning, but not at all to be compared with the 
violence of the tornadoes of Sierra Leone. Yet 80 or 100 
inches of rain annually fall at this part of the coast.* 

It is readily perceived in the meteorological observation 
made at Sierra Leone, by Boyle,^- that tornadoes are at- 
tended by rapid vicissitudes of temperature and wind. In 
February, when the humid west winds begin to replace 
the harmattan, '' the climate becomes variable and unsettled. 
Shifting winds with dull oppressive cloudy weather, and 
occasional rains, mists, and terrific storms are experienced ; 
and these alterations continue to be of frequent occurrence 
until May, when the rains set in." Further on we learn 
from the same authority that the tornadoes "are expe- 
rienced for several weeks when the wind is veering round 
from the northward and eastward to the S.W. or westward." 
Also that the approach of the dry season in September " is 
almost invariably announced by two or three tornadoes, 
which commonly succeed each other at intervals of from 
two to three days. When these tornadoes occur, the 
weather is generally close, sultry, and oppressive; and 
through their powerful influence it becomes clear, exhila- 
rating, and comparatively healthy." The agreeable sensa- 
tions produced on the animal feelings are attributed to the 
effects of these storms, but are much more likely to be pro- 
duced by the change of wind which follows them. 

At the Gambia, in lat. 13° 40^ N., where the rainy season 
is a month or six weeks later than at Sierra Leone, the 
tornadoes are proportionately later in appearing, but are 
equally assignable to the same causes. In support of this 
opinion, the following brief extracts from a journal kept by 
Staff Assistant-Surgeon Tonnere may be offered, in which 
it is very distinctly seen that opposite currents of air are 
prevailing contemporaneously with tornadoes. 

* A Medico-historical Account of Sierra Leone, by Boyle, f Ibid. 
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Owing to the discrepancy which exists in the descrip- 
tions of these storms as given by observers, it is almost im- 
possible to gather any precise idea of their nature, of the 
veering of the wind, or state of the barometer. Their 
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general direction appears to be from east to ^^est^ their 
duration seldom exceeds half an hour, but now and 
then they last for three or four, or even twelve hours. 
Thunder and lightning are almost invariable concomitants, 
but not always so ; and it is the same with regard to rain, 
for although this generally falls in perfect deluges, yet 
there are also " dry tornadoes," during which there is no 
precipitation of vapour. Personal observers say that they 
have noticed a rotatory action of the atmosphere during 
the tornado, and Horsburgh remarks, in speaking of the 
interval between the trade winds near the Cape de Verde 
Islands, that '^ sudden squalls often follow calms, and are 
sometimes accompanied by whirlwinds in their first efforts 
against the resisting atmosphere." But on shore, the 
houses are generally secured against their approach on one 
side only. A note in our possession, we believe from Mr. 
Purdy's work on the Navigation of the North Atlantic, 
agrees with Boyle's account of tornadoes, in regard to their 
Qrst appearance as a small white cloud in the higher re- 
gions of the atmosphere which increases by degrees, and as 
it descends the air begins to revolve, and the leaves are 
carried round in circles. Mr. Tonnere, however, an eye- 
witness of many of these phenomena, only recollects one 
in which the whirling motion was very distinct, so much 
so that it produced a degree of dizziness in watching it, 
and at the same moment the wind was so violent as to 
oblige him to lie down on the ground. 

The commencement of a tornado is often preceded by 
a mass of clouds of intense blackness being drawn over the 
sky, and wrapping the earth in gloomy obscurity. Mr. 
Tonnere informs us in a note, that 

" Tornadoes generally give warning of their approach an hour be- 
fore-hand, by a dark arch rising from the verge of the horizon, and 
when it ascends to a certain height a dead calm takes place, and a 
low distant moaning sound is heard before the storm bursts forth in 
its fury." 
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In the vivid description of an African tornado, given by 

Boyle,''^ it is mentioned that 

" Its approach is first disceiiiible by the appearance of a small, 
clear, silvery speck at a high altitude in the heavenly expanse, which 
increases and descends towards the horizon with a gradual and slow, 
but visible motion. In its descent it becomes circumscribed by a 
dark ring, which extends itself on every side, and as soon as the 
silvery cloud approaches the horizon, veils it in impenetrable gloom. 
At the moment, the elements seem to have ceased their functions, and 
the very functions of nature to be paralyzed, the atmosphere appears 
to be deprived of the spirit of vitality, and a sensation of approach- 
ing suffocation pervades and oppresses the physical system. The 
mind is wrapt in awe and suspense ; but the latter is speedily relieved 
by the dark horizon being suddenly illumined by one broad blaze of 
electric fluid ; peals of distant thunder then break upon the ear, and 
rapidly approach and increase in frequency and violence till the 
shocks become appalling. When the thunder is at its loudest, a tre- 
mendous gust of wind rushes with incredible, and often irresistible, 
violence from the darkened part of the horizon, not rarely in its 
course carrying away roofs of houses and chimney-tops, blowing 
down or uprooting trees, and laying the stiffest and largest ships on 
their beam-ends or sinking them, whether under weigh or at anchor^ 
and to that succeeds a furious deluge of rain, which falls in one vast 
sheet rather than in drops, and concludes this terrible convulsion.'^ 

This would lead to the inference that a vortical motion 
of the atmosphere is primarily formed in the higher regions, 
and a '^ dark ring " extending itself on every side clearly 
demonstrates circular action, and the body of clouds con- 
sequent on such a process would, in moving across a 
country, first present the edge of the circle as ^^ an arch " 
rising from the horizon.f 

The following extracts throw so much light on the sub- 
ject of tornadoes, that we cannot forbear quoting them, j: 

* A Medico-historical Account of Sierra Leone, by Boyle. 

t In the 6th volume of the Philosophical Magazine, there is a 
drawing and account of a singular storm-cloud which was in violent 
agitation, had the appearance of "a mushroom," and was sur- 
rounded by a ring or halo of vapour ; and was formed for some time 
before any discharges of electricity became visible. 

X The Edinburgh New Philosophical Journal, for October, 1830. 
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"While off Cape Coast Castle, we were for some time almost daily 
exposed to them. Ahout nine or ten o'clock in the morning, heavy 
hlack clouds were to he seen accumulating over the mountains in the 
interior of the country, and then gradually advancing towards the 
sea-coast. As the clouds approach the ship, torrents of rain are 
ohserved to he gushing from them, accompanied with the most vivid 
flashes of forked lightning, which dart down in continued sheets into 
the water. As soon as the squall had left the shore I generally 
caused every stitch of canvass to he taken in, and sent the people 
helow till the tornado passed away to leeward. It is a curious fact, 
that whenever the clouds approached ahout half a mile from the ship, 
the thunder and lightning uniformly ceafsed ; the dense clouds passed 
over our masts silently and harmlessly ; aiid when they were ahout 
half a mile to leeward, the same phenomena recommenced which 
were hefore ohservable. These phenomena generally continued for 
about half an hour longer in their progress out to sea, after which 
time the rain ceased, and the sky cleared up. To these circumstances 
I may add another curious fact, which was ohserved hy us frequently, 
that when the lightning had discontinued darting down from the 
clouds into the sea, and the squall was beginning to dissipate, we 
distinctly perceived the electric matter to be rising upwards from the 
water.*' 

• 

Thunder- Storms. — Circumstances of a not very dissimilar 

nature appear to characterise thunder-storms in all parts of 
the world. In the Philosophical Transactions, there is an 
account of one of these phenomena given by Veicht, which 
he encountered in lat. 1^ 6& N., Malacca bearing N.E. 
He says, — 

" There was a fresh breeze south to S.S.E., the weather being hot 
and sultry. When daylight was gone there was not a cloud in the 
sky. This serenity continued till about 2 a.m., when a black cloud 
appeared above the horizon in the west and W.N.W., and continued 
to rise very fast, and the flashes of lightning which proceeded from 
it succeeded each other very fast. In a quarter of an hour it covered 
almost half the hemisphere, and as it approached the wind from S.E., 
died quite away at last. Soon after the whole heavens were covered 
with clouds." It must be remarked that the wind reached the ship 
before the thunder. In half an hour after its appearance on the 
horizon, it was over the vessel, and discharging electricity with g^at 
vehemence. " The wind brought very heavy rain hefore the thunder 
came near the ship, and in proportion as the thunder approached the 
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ship, the wind which came ia violent gusts, at first gradually de* 
creased and the rain was less heavy, and when the thunder sur« 
rounded the ship and broke upon her, it was almost dead calm. 
Next day t was fine and the wind returned to the S.E. quarter." 

The course of this storm was directly opposite to that of 
those on the west coast of Africa, and in the paper from 
which this extract has been taken^ it is remarked that at 
Bencoolen, on the south-west coast of Sumatra, south of 
the equator, " the thunder-storms and squalls usually come 
contrary to the regular monsoons which prevail on the 
coast." From other sources of information we know that 
tornadoes drift from the interior of the Island of Sumatra 
to the S.W. during the westerly monsoon. Now this is 
also in a contrary direction to the pamperos of Brazil, in 
the same hemisphere, and distinctly shows that such per* 
turbed masses of atmosphere acquire their direction from 
local or periodical currents. But it must be equally obvious 
to every unprejudiced mind, that they can only be borne 
along in opposition to, and with force sufficient to arrest^ 
the lower currents, by the influence of an adverse motion 
of the higher strata. This is still more manifest by another 
example in the opposite part of the globe. The storm to 
which we refer happened in New England. 

" The morning of 10th July, at Cambridge, was fair and hot, the 
afternoon was cloudy. At 5, it began to rain and thundered once. 
At Leicester, 40 miles westward, ahout 5 o'clock, the sky looked 
strangely, clouds from the S.W. and N.W. seemed to rush swiftly 
together, and immediately on their meeting commenced a circular 
motion, presently after which a terrible noise was heard. The whirl- 
wind passed along from S.W. to N.W." It appears to have proceeded 
along with destructive violence, tearing up trees, scattering fences, 
&c., and a house was almost instantaneously destroyed hy it. ** The 
timbers lay broken and twisted to pieces between N.N.E. and east, 
for seventy or eighty yards from the house, some on the ground, 
others sticking into it a foot and two feet deep in all directions. 
Part of one of the main-posts, about ten feet long, with part of one 
of the plats of nearly the same length, and a brace which held them 
together, were left sticking in the ground, nearly perpendicular, to a 

T 
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great depth, in a field southerly from the house, about eight rods 
distant/'* 

A thunder storm, or "eddy," seen at Whitelaw, re- 
sembled an inverted cone, its motion was slow and majestic 
from S. W, to N.E. " It began to whirl round with great 
rapidity, accompanied by a loud rattling noise." The 
weather was ca/m, and soft showers were falling. There 
was little rain at Whitelaw before or after the whirlwind ; 
but in the adjacent country to the north and east " there 
was such a torrent of rain, and in some places of hail, as 
had not been observed in the memory of man."t 

The gyratory motion of the atmosphere in thunder 
storms has been so often observed, as to create a supposition 
that it is, in some degree^ a principle essential to their full 
development. In every case where due attention has been 
given to the subject, it has almost clearly been determined, 
that these phenomena are connected with, and generally 
take place between, two strata of atmosphere moving in 
directions more or less opposed to one another. But as 
the aerial currents prevailing during the season, and in the 
tracts frequented by tornadoes are comparatively limited in 
extent, variable in their direction, unequal in force, and 
almost dependent on diurnal changes of temperature, they 
are inadequate to produce vast, durable, or progressive 
storms like the hurricane formed by great and, for some 
months, regular winds. Yet even in these sudden and 
terrific commotions of a few hours' existence, it is impossible, 
on mature reflection, not to admit the presence of the same 
elementary forces and consequences in a modified degree. 
In hurricanes the supply of force which is converted into 
rotation is derived from two strata of winds blowing on 
the same level, hence the disc formed between them moves 
round on an axis very nearly perpendicular ; but the thun- 
der-storm is apparently developed in the upper regions of 

* Philosophical Transactions, vol. Hi. page 515. 
t Philosophical Magazine, vol. iv. p. 219. 
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the atmosphere between currents at different elevations^ the 
one overlying the other^ hence they will have a tendency to 
revolve round an axis varying in all the degrees from a ho- 
rizontal to a vertical position^ and in all probability thisincli« 
nation undex^oes a change during the different stages of the 
same storm. Besides, near the coasts of the great conti- 
nents the semi-annual or even daily alternations in the 
course of the atmospheric currents, will take place in such 
a manner that the encroaching stratum would either pene- 
trate in a wedge-like form at the surface of the earth, be- 
neath the antagonist wind, or by overlapping it, so that 
in either case their conterminous surfaces will be in a line 
more or less Inclined from the vertical. Consequently 
the masses of atmosphere interposing between them, if 
in stormy agitation, will revolve in planes varying to every 
position. 

In those overwhelming gusts of wind which sweep along 
the surface of the earth for a few minutes only, and are 
called ** arched, descending^ or white squalls," the current 
of air appears to proceed from a dark, cumulous cloud, 
which discharges rain either before or after the squalls. 
Such phenomena are inconsistent with any other explanation 
on the known laws of pneumatics, than that of a descent 
of air at one point and ascent at another, or rotation in a 
vertical plane. Although of no great extent or duration, 
a furious and instantaneous blast felt at the surface would 
otherwise be preceded by a horizontal movement of the 
lower stratum in front, and succeeded by a commensurate 
rush of atmosphere from behind, but the awful and almost 
portentous stillness which precedes and follows these comr 
motions, proves that they are wholly unconnected with any 
horizontal motion of the adjacent masses on the level of 
the earth. 

It is thus easy to conceive how, in some cases of torna- 
does, complete and violent gyration may be developed at 
the level of the earth, while in others, where they rotate on 
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a horizontal axis, the wind at the surface of the earth will 
only be felt blowing in one direction, as in "arched squalls" 
and other modifications of the tornado. Many circum- 
stances may occur to cause disturbances at the level of 
junction between a higher and lower stratum of air, par- 
ticularly the ascent of a heated mass through the latter, or 
of a cooler portion of the former sinking down below its 
proper level and mingling with the other. While the 
atmosphere at a great altitude is clear, there are no means 
of discovering even the most violent degree of motion, 
until the formation of visible vapour partially reveals to us 
what is going on, but also very quickly screens a further 
view of the process on which it depends. In the African 
tornadoes, Boyle and others say, that in a quarter of an hour 
the temperature falls from 86° to 74°, or even 69°. Now 
such a sudden and temporary degree of cold as this can 
only be explained by the rarefaction of air frongi vortical 
action, at a point of diminished pressure, as air falling from 
a height, by the consequent liberation of its own latent 
caloric, is supposed to reach the earth at the same tem- 
perature as the lower stratum. 

Hailstorms.—^ In the thunder-storm accompanied by 
showers of hail, still more unequivocal signs of vortical 
action and opposite currents may be recognised. When 
at a great altitude in the atmosphere, where the temperature 
is very low and the proportion of vapour very small, the 
first stages of such a phenomenon would most likely elude 
all observation. But when the effects of circular and cen- 
trifugal action, by removing the air from the centre of the 
vortex, formed a natural cylinder, a rush of air would enter 
at the inferior extremity from the subjacent stratum, and 
during the changes consequent on its ascent, the vapour 
which it contained would rapidly be condensed and con- 
gealed, fall downwards, and perhaps be re-dissolved by 
the heat of the inferior layers of air, and be for a time sus- 
pended as heavy dark clouds till a continuance of the process 



HAIL STORMS. 277 

reduced the whole to the temperature of condensation. 
Thus, we should first perceive on the otherwise serene sky 
that small cloud "no bigger than a man's hand," — that 
" silvery speck" which so rapidly extends itself till its broad 
base of tempest-tost clouds rest on the earth, and veil from 
human observation its conical figure and apex, terminating 
in a vortex of transparent air. The confused motion seen 
at the lower surface of such clouds, before they descend to 
the level of the earth, has exactly that appearance which 
would result from an ascent of comparatively warm air and 
descent of half condensed vapour. 

The enormous size of hailstones, their spherical or oblate 
form, and concentric layers, are almost conclusive with re- 
gard to their being formed by the rapid admission of air con- 
taining vapour into a locality of extreme cold. Hailstones of 
incredible size— we may safely say of many pounds' weight 
— have been known to fall during sudden storms. Now it 
is hardly possible to suppose that, in sinking downwards 
from the greatest height at which vapour exists in sufficient 
quantity to form their nuclei, such a vast accumulation of 
congealed matter could take place if their descent was un- 
retarded. But, if we admit that they acquire their form 
and dimensions within the sphere of a vortex, and that their 
gravitation is opposed by the well-known but extraordinary 
force of the up-current proper to such phenomena, we can 
readily understand how, during their retention within the 
gyratory action of the focus, near the level of congelation, 
they attain the magnitude which authentic accounts record. 
The very narrow track which hail-storms follow across a 
country, very plainly shows how restricted the sphere of 
their action is. The evolution of electricity so generally 
attendant on them, is in all probability due to the conduct- 
ing medium of the vortex, which connects different layers 
of the atmosphere, or to simple friction. 

In the account of a hail-storm which occurred on the 
28th July, 1835, in the mountains of Auvergne, Pay-de- 
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dame, by De la Rive, it appears* " that, two minutes after 
this whirlwind kind of motion, there was a fall of hail- 
stones ;" and further on, in speaking of the cloud, he ob- 
serves, that " the edges revolved." " There were two cut'- 
rents, the one placed above the other, which crossed each 
other at right angles." 

At Hitchin (in Herefordshire), on the 4th May, 1697, about nine 
in the morning, it began to lighten and thunder extremely, with 
some great showers between. It continued till about two in the 
afternoon, when, on a sudden, a black cloud arose in the S.W., the 
tcind being east, and blew hard ; then fell a sharp shower, with some 
hailstones which measured seven or eight inches about. • * The 
hailstones fell in such quantities, and so great, that they tore up the 
ground, split great oaks and other trees in great numbers. 

Although hail-storms generally occur in temperate 
countries, and during the height of summer, many instances 
might be adduced of their appearance within the tropics. 
Even at Mauritius, in lat. 20^ S., it is recorded that a 
heavy fall of hail took place at Moka, only 800 or 1,000 
feet above the level of the sea, in the month of Dec, 1799, 
when the mean temperature in the shade is 82° of Fahren- 
heit. Now, in this latitude the curve of perpetual con- 
gelation is never less than 14,000 feet above the earth, 
where the barometer would stand at about 15 inches, and 
the proportion of humidity must be almost imperceptible. 
The formation of hail at this level could only be effected 
either by vortical action in the frigid stratum sucking up 
the moist atmosphere from the under-lying masses, and 
freezing their vapour, or by a similar process in the layers 
near to, but below, the level of congelation, producing ex- 
treme cold by the rarefaction of air in the focus. The 
intensity of the cold and size of the hailstones must have 
been considerable, to allow of the latter falling from such 
an elevation through hot masses of air on the surface of 
the earth without being redissolved. 

* The Edinburgh New Philosophical Journal for July and 
October, 1836. 
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PTaterspauts and Whirlwinds. — Another set of pheno- 
mena are so intimately associated with those which have 
been considered, as to merit some notice, more especially as 
we believe them to be almost identical with, and only differ- 
ing from, hurricanes and tornadoes, owing to modifications 
of the same causes. The suction power of a vortex at a great 
elevation would act as we have just attempted to describe ; 
but if the same phenomenon is established in the hot and 
humid layers of atmosphere near the earthy and the in- 
ferior extremity of the focus or syphon applied to the 
surface of the land or sea, the effects which belong to 
what are somewhat improperly called waterspouts — or 
more correctly speaking, whirlwinds — may be expected. 

In the revolving discs of atmosphere, of many hundred 
miles in diameter, which constitute the tropical tempests, it 
is possible to demonstrate centrifugal force, and diminished 
pressure^ even to the extent of two inches of the mercurial 
column ; and that, in accordance with the ftmdamental law of 
hydrostatics in such a case, a rush of air towards this point 
takes place commensurate with the difference of pressure 
between the exterior and focus. But as the rotating mass 
rests on the earth, the aerial currents rush along its sur- 
face to the centre vrith that terrific force peculiar to the 
hurricane. Admit, by way of hypothesis, that two opposite 
currents meet, and are diverted into a vortical action in a 
horizontal plane at the elevation of 2,000 or 3,000 feet above 
the level of the sea, with a stratum of quiescent air inter* 
posing between the vortex and surface of the earth; 
and that by centrifugal action a temporary removal of 
the lateral pressure of the atmosphere takes place in 
the focus, at the same elevation, so that the barometer 
be at two inches below the ordinary standard proper 
to such a height, we may inquire what would be the 
consequence of such a state of things? It is natural 
to suppose that the air would be forced into this cylinder^ 
not at the upper end^ for this would be nearly physically 
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impossible, unless the density of the stratum of air 
over-lying the centre of the rotating mass was greater 
than that at the lower extremity of the focal column; 
and we cannot conceive a case in which the diminished 
pressure exceeds the diflFerence due to the geometri- 
cal progression between the upper and lower surfaces of 
the gyratory mass. But the air would rush upward from 
the under layer with a velocity as if impelled into a 
vacuum by a force equal to the depression of the mer- 
cury at the lower extremity of the vortex. Thus constituted, 
the suction power of the focus would operate with a force 
increasing from the circumference towards the centre, where 
it would extend downward to the greatest depth into the 
stratum of still air resting on the earth, and terminate in a 
point. In fact, from the visible condensation of vapoiur 
caused by the rarefaction of the air within the sphere of 
vortical influence, we have its very form and extent de- 
veloped in that perfect outline, so expressively termed 
" trombe^ by the French. The inverted cone of vapour, 
which seems to proceed from the base of the cloud, presents 
every indication of the commencement and extension 
downward of the suctive force; and when the pheno- 
menon is on a grand scale, copious and continued depo- 
sition of rain takes place, in some cases inundating the 
narrow track which it pursues, and may perhaps be the 
source of some of those destructive floods which occa- 
sionally visit every quarter of the globe. But the up- 
drawing power will extend in a modified degree lower than 
the point of condensation, and if near the earth or ocean, 
its influence will be perceptible below the cone of vapour. 
If the gyratory mass of atmosphere descend nearer the earth, 
and its vortical action be applied directly to its surface, 
the ordinary eflects which distinguish the waterspout will 
be presented to our senses. Finally, supposing the whirling 
cloud \vhich gives birth to this phenomenon were to sweep 
along the level of human habitation, in all probability it 
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would leave behind a train of devastation^ such as existing 
records have attributed to whirlwinds, thunder-storms, and 
hurricanes. 

Now the waterspout,* which has already been noticed, 
occurred exactly under the circumstances which have been 
supposed. There were two violent winds blowing in op- 
position within a few miles of one another, most likely in a 
rotating manner, between which it was formed at a 
considerable elevation, while a calm prevailed on the sur- 
face of the ocean. In the Exmouth gale the waterspouts 
were connected with opposite currents, and it was equally 
so with those observed by the Katharine Stewart Forbes in 
that of Rodriguez. Colonel Reid mentions several cases of 
the same kind. In almost every account of a waterspout, it 
is admitted that they revolve, and only appear in cloudy 
weather, generally speaking, before or during stormy com- 
motions of the atmosphere. 

De la Pryme describes a waterspout at Hatfield, which 
happened on the 21st June, 1802 : — 

" The day was pretty warm about two o'clock ; no wind stirring 
helow, though it was somewhat great in the air, the clouds began to be 
much agitated, and driven together; on which they became very 
black, and were visibly hurried round, from whence there proceeded 
a most audible whirling sound like that commonly heard in a mill. 
After a white a long tube or spout came down from the centre of 
the congregated clouds, in which was a swift spiral motion like that 
of a screw."t 

Another of these phenomena was observed by the light- 
keeper at Corsewall, which proceeded from a mass of 
clouds formed on the Irish shore about noon, and gra- 
dually coasted along till opposite Cantire, to which it 
crossed, and then moved on to Arran. The " thick dark 
column, as if suspended from the darkest part of the 
cloud, was remarked to revolve from east to west, and the 

♦ At page 263. 

t Philosophical Transactions, vol. xxiii. No. 284. 
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water immediately below was in terrible commotion^ while 
all around was smooth."* 

It seems to be generally admitted that waterspouts 
revolve, and are identical with the whirlwinds on land. 
Horsburgh observes :— 

" When a whirlwind happens on land, all the light substances on 
the surface of the earth within its course, are carried up in a spiral 
motion by it. I have observed one pass over Canton river, in which 
the water ascended like a waterspout at sea, and some of the ships 
that were moored near its path, were suddenly turned round by 
its influence. After passing over the river, it was observed to 
strip many trees of their leaves, which, with the light covering of 
some houses or sheds, it carried up a considerable way into the 

atmosphere."! 

It seems, however, to be still a very unsettled question 
whether waterspouts always rotate in one direction. Colonel 
Reid appears to think they do so, and in a direction con- 
trary to that of the great hurricanes of the hempishere in 
which they occur, but offers no opinion on what known 
principle they should do so. Oersted merely says they re- 
volve, without arriving at any conclusion with regard to the 
direction. He remarks that " the circular rapidity of water- 
spouts is always very variable, for frequently the eye can 
hardly follow it, while at other times their motion is not so 
violent. Almost all observers expressly mention this cir- 
cular movement, and I do not find that its existence is 
contradicted by any who have themselves seen the pheno- 
menon ; '* and adds, " that the lower part of the waterspout 
has no circular movement so long as it does not touch the 
ground." 

When the waterspout or tornado took place at Eu on 
the 16th June, the barometer, which had been stationary 
for two days, fell at 7 a.m. as much as 2^ lines ; at 8 a.m., 
the waterspout made its appearance and passed by ; and at 
noon, the mercury had regained its former level. On this 

• New Edinburgh Philosophical Journal for October, 1832. 
t Horsburgh's East India Sailing Directions, p. 8. 



WATERSPOUTB AKD WHIRLWINDS. 283 

occasion it was observed that some of the clouds ^' went in 
an opposite direction from the rest." 

On the occasion of another waterspout at Copenhagen^ 
it was remarked by Hohn, " that through the openings in 
the lower strata of clouds, a rotatory movement in those 
lying above were observed;" and that '^the clouds, after 
all appearances of a waterspout had ceased^ nevertheless 
retained a rotating movement It was at the same time 
remarked, that not only those clouds which formed the 
upper portion of the waterspout, but all the rest at some 
distance possessed a circular movement.^'* Here at least is 
distinct evidence of extensive and perfect rotation of the 
whole mass of cloud in connexion with a waterspout Was 
the air beyond the range of condensation also in rotation ? 

Oersted considers their height to vary from 1,500 or 
2,000 feet to 5,000 or 6,000,— that they move at the rate 
of thirty miles an hour at one time, and at another are 
stationary. Their progression is occasionally straight or 
zig-zag, and they move from S.W. to N.E. That they 
generally travel in this direction seems to be probable, 
and it corresponds with that followed by hail and thun- 
der storms in the north of Europe ; but it will be seen, 
by the following extracts, that even in the northern 
hemisphere they sometimes pursue an opposite course; 
and, in all probability, it will also be hereafter discovered 
that they rotate from east to west, as well by the north 
as by the south point. 

In the " Philosophical Transactions,"t we find a paper 
by Mn Stuart, giving an account of three waterspouts 
having been observed on the coast of Barbary, moving 
with a N.E. wind in a S.W. direction. 

" It was hardly distinguishable/' he says, '' whether the sword-like 



* Edinburgh New Philosophical Journal, by Jameson, vol. xxvii. 
t Vol. zxiii. page 1077. 
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spout fell first down from the cloud, or the pillar of water rose first 
from the sea ; both appearing opposite to each other all of a sudden ; 
only I observed of one of them, that the water boiled up from the 
sea to a great height, without the least appearance of a spout point- 
ing to it either perpendicularly or obliquely, and here the water of 
the sea never came together in the form of a pillar, but rose up 
scatteredly, the sea boiling furiously around the place/' 

This agilation of the surface of the water moved along 
with the wind to S.W. in the same direction as the more 
perfectly formed waterspouts, and seems to have been 
merely a minor degree of the same process. The dif- 
ferent waterspouts repeatedly broke and reformed again 
in the same place. The oblique spouts pointed from the 
wind. The aqueous vapour ascending near the centres is 
said to have been "like smoke going up a chimney." 
The appearance of these phenomena had been preceded 
by thunder and lightning in the N.E., and followed by 
a " half hour's violent storm ;" but there is no mention of 
any electrical appearance when the waterspouts were sub- 
sequently developed. The whole of the circumstances 
would lead to the inference that a higher S.W. current 
was prevailing while the lower wind was N.E. 

Another case,* somewhat similar, is related as having 
happened in the Downs during the month of March, where 
a waterspout was formed at the lower part of a heavy black 
cloud. A '* sparkling" of the water, at the surface of the 
sea, ran along to leeward, under the spout projecting from 
the cloud. The wind was E.N.E., and ** two hours after- 
wards the heavens were entirely overcast," this was fol- 
lowed by much haily and "both the wind and cold in- 
creased." 

The Tigris steamboat, employed in the Euphrates ex- 
pedition, seems to have been destroyed by a tornado or 
whirlwind. In the " Law of Storms," (p. 408) we find it 
stated that at the time of the accident, the wind was 

* Philosophical Transactions, No. 270. 
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E.N.E., " when a dense black cloud was observed moving 
across the wilderness from W.S.W., and in the teeth of the 
wind.'* It appears to have been drawing up sand about 
the centre, and precipitating it again with great force and 
rapidity. The barometer fell .20. It is not mentioned 
whether any change of wind took place, but it is obvious 
that this was a moving vortex, borne along by the higher 
current " in the teeth" of the lower, and in communication 
with both. Such, in all probability, are the pillars of sand 
that are frequently discovered moving across the great 
deserts, and that may also be the means of conveying from 
the shores of Africa, to Malta and Sicily, those extraordinary 
showers of fine sand which are deposited on these islands 
by S.W. winds. 

The term waterspout is certainly not very appropriate to 
the several phenomena in question, as it conveys the idea of 
only one effect of too casual an occurrence, to be employed 
as its specific character, and it is still a subject of great 
doubt whether its existence has ever taken place to the 
extent implied, — that of raising a column of water from 
the sea, and afterwards letting it fall. The effect of the 
vortex, applied to the surface of water, appears to cause 
a rapid ascent of the vapour near the centre, which, at a 
certain height, is thrown towards the exterior of the revolv- 
ing column, and falls in showers around the circumference. 
Every one who has been within a few hundred yards of a 
waterspout, will admit, that the column connecting the 
cloud with the sea consisted of vapour and rain. Many of 
those clouds, accompanied by sudden squalls, which occur 
in the neighbourhood of the Cape de Verd Islands, in 
moving along, pour out a torrent of rain at one narrow 
point, which, seen at a distance, looks like a dense column 
exactly resembling the waterspout. The water which pro- 
ceeds from a waterspout is always fresh, nor are we aware 
of any case, even at sea, where it was otherwise, — and this 
is a very strong evidence of the rapid and continuous in-« 
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draw of air at the vortex to produce the deluges of rain 
poured out by such phenomena on land. 

In the present day, the favourite cause for every obscure 
phenomenon, is sought for in the mysterious and wonder- 
ful arcana of electro-magnetic force ; and of all those 
terrible commotions of our atmosphere, there is none to 
which this agency may be more plausibly applied as the 
primum mobile, than that of the waterspout or thunder 
storm. It is true, waterspouts are very commonly seen in 
connexion with great activity of atmospheric electricity, 
but it is not always so ; many of these phenomena are well 
recorded, and no notice whatever taken of the equally im- 
pressive appearance of lightning or thunder. In countries 
where electricity is evolved with terrific vehemence and 
frequency, we do not hear of waterspouts being equally 
common, and especially near the west coast of Africa, 
where, in the tornado season, this element is developed 
with a degree of intensity that surpasses anything elsewhere 
experienced. Nor is the instantaneous action of electric 
force likely to be the cause of the comparatively equable 
and continuous process of a waterspout. 

But the influence of vortical agency in one of the upper 
strata of the atmosphere, affords an intelligible explanation 
of all the visible effects in question, more particularly that of 
copious and prolonged condensation of vapour within the 
narrow and isolated locality of that dark black cloud, the 
base of which, in most cases, is all that man can detect of 
the operation going on above it. A sufiicient number of 
cases have been given in which opposite currents and a re- 
volving action, not only of the "spout" alone, but also of 
the whole body of cloud, have been distinctly made out, to 
lead us to infer that they are closely allied to the cause 
of the more ostensible phenomena. 

In concluding this part of the subject, which has reached 
much beyond our original intention, we shall quote the 
opinions of one, whose high position in the scientific world 
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will always secure them great consideration and respect, and 
whose brilliant discoveries in electro -magnetic science entitle 
his observations to no common attention; and in an especial 
manner point him out as pre-eminently qualified to pro- 
nounce on the influence which electricity and magnetism 
are likely to exercise on the formation, duration, and vio- 
lence of waterspouts and other atmospheric commotions of 
a vortical nature. 

On Waterspouts by Professor Oersted.* 

Although we are certain that the formation of waterspouts is ac- 
companied by electrical action, yet we are not, therefore, entitled to 
conclude that electricity is their cause. Distinguished naturalists 
have expressed this opinion, but without explaining the manifold 
peculiarities of the waterspouts. But still, even more recently, it has 
been attempted to explain by this cause their rotatory movement, by 
assuming in them the existence of a strong electrical current, which, 
by means of the magnetism of the earth, received its circular move- 
ment. It appears to me, however, that there is much to contradict 
this opinion. Although we possess the clearest proofs of the elec 
trical nature of waterspouts, yet it seems to me not at all proved by 
any of the effects noticed, that they contain an electrical current. 
Individuals who have been in contact with waterspouts never felt 
an electrical shock, or should a shock actually have been experienced 
in any instance without our being aware of it, yet there have been 
many cases in which it was not the case, although the human body 
can neither enter nor quit an electrical current without receiving a 
shock. A decisive argument, in my opinion, which can be opposed 
to such a view, is, that a waterspout, whose electricity should be of 
such a description that the magnetism of the earth could communicate 
a stronger circular movement, must act very violently on the mag- 
netic needle ; now this has never been noticed in any one of the 
numerous vessels which have been in the vicinity of waterspouts. 
Even though it were to happen that on one occasion the needle should 
be affected by the approach of a waterspout, still this would by no 
means afford sufficient proof for such an electric current, as that 
assumed to exist by the theory must always throw the magnetic 



* Edinburgh New Philosophical Journal, by Jameson, vol. zxvii. 



288 WATERSPOUTS AND WHIRLWINDS. 

needle into considerable agitation. Hence it seems evident, to me, 
that the electricity of the waterspout, as well as that of the thunder 
storm, is not the cause but the effect of the natural phenomenon. 

In considering the waterspout, we have endeavoured to arrive at 
its proximate causes from the effects which have been observed and 
recorded ; and we have ascertained that a whirlwind, which begins 
in the higher regions of the air, and becomes expanded as it de- 
scends, constitutes the essential element of the phenomenon. It will 
however be further asked, — What is the cause of this vortex ? We 
perceive plainly that a whirlwind can be produced by two currents 
of air following parallel courses, but flowing in opposite directions. 
There is nothing to prevent us from assuming the existence of such 
currents in the higher regions of the atmosphere. They must often 
occur there while the air beneath is perfectly tranquil ; at least, dur- 
ing an aerial voyage a whirling cloud was met with; but we must 
also admit that we are in possession of no evidence of such air-cur- 
rents actually existing at the period when a whirlwind is formed. 

Such are the opinions of Oersted, and they seem to em- 
body the theory of the greater proportion of those aerial 
disturbances, arising out of opposing currents, which must 
be expected while our atmosphere is subject to the con* 
flicting action of the earth's rotation, the periodical and 
local changes produced by caloric, and the unceasing laws 
of gravitation tending to equilibrium. Hereafter, when the 
currents set in motion by these forces shall be more carefully 
investigated, and traced to their respective sources, it may 
be ascertained, that the mechanical effects resultant on 
their collision are capable of developing those sublime and 
mysterious phenomena which leave so profound an im- 
pression on the mind, as to lead some to doubt whether the 
puny experiments of man, in raising vapour by heat and 
condensing it by cold, or inducing electricity by friction, or 
a rush of steam through a narrow orifice, can be miniature 
representations of the same elementary action which na- 
ture displays on so grand a scale. 



289 



SECTION XL 

EXTRACTS FROM THE LOG-BOOKS OF THE SHIPS WHICH 
ENCOUNTERED THE RODRIGUEZ HURRICANE OF APRIL, 
1843. 

The following extracts were copied from the log-books of the re- 
spective ships, at the office of the captain of the port at Port Louis, 
but in most cases they were afterwards taken on board of the vessels, 
where omissions were filled up and errors corrected by the officers. 

No. 1 ON THE Diagrams. 
Extracts from the Log of the ship Margaret. 
March 27th, 1843, squally and fresh breezes, a heavy sea and a 
good deal of lightning, wind N.W. ; lat. 9° S., long. 73° 41' E. 

On the 23th, the wind variable and light; lat. 9° 37' S., long. 72"* 
37' E, 

On the 29th, wind S. by E., squally, heavy rain and *'dark 
threatening appearance;" lat. 10° 46', long. 70° 23' E. 

On the 30th, light variable wind; lat. 11° 29', long. 68° 15'. 

April 1st, wind south to S.W., cloudy and heavy rain. The 
weather squally and a heavy head (S.E.) sea running. Lat. 13° 2', 
long. 65° 30'. 

On the 2nd, the wind south, veering to W.S.W. " Threatening 
looking weather," squally, ship pitching heavily and shipping seas, 
vivid lightning, lat. 14° 32', long. 65° 56' E. 

On the 3rd April, wind at I p. m. west, light breeze at first ; at 
12 P.M. W.N.W., squally and wind increasing; at 8 a.m. N.W., 
stormy, dark and lowering, rain and lightning from westward, lat. 
16° 38', long. 65° 30'. 



Hours 

2 

4 

6 

8 

10 

12 


Courses. 


K. 

9 
10 
10 
10 
10 
10 


p. 


Wind. 


Remarks. 


SW.byS. 


NWbyW 


4th April, 1843. 
These twenty-four hours commencing 
with fresh gales and constant rain. 
The ship rolling and labouring 
heavily. At 4 p.m. sent down the 
topgallant-yards. At 8h. the ship 
labouring and straining much; 
reefed the foresail and topsail. 



u 
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BXTRACTS FROM LOG-BOOKS. 



Extracts from the Log of the ship Margaret (continued). 



Hours 



2 
4 
6 
8 
10 
12 



Courses. 



2 
4 
6 
8 
10 
12 

2 
4 
6 
8 
10 
12 



2 
4 

6 

8 

10 

12 



SW.byS. 



S.W. 



K. 



10 
10 
10 
10 
10 
10 



F. 



9 

9 

10 



Up to 

N.N.W. 
Off to 

N.W. 



Wind. 



NWbyW 



Variable 
Do. 

N.N.E. 



Remarks. 



N.E. 



N.E. 



4th April {continued). 

At midnight, ao. g^ales and heavy rain. 

4h. A.M. do. weather. 

At noon, strong gales and heavy rain ; 
the ship rolling and pitching heavy, 
the people attending the pumps. 

(Running but blowing strong gales of 
wind.) 

The sun obscured, 

Lat. 19° 64^ S., long. 64° 22' E. 



5th ApriL 

These twenty-four hours, commencing 
with strong ^ales and a heavy cross 
sea, the ship labouring and straining 
very much. At 8 P. M., the gale in- 
creasing, and the sea getting very 
high, handed the fore-topsail and 
foresail, and hove the ship to under 
close-reefed main-topsail. At lOh. 
30m. P.M., a heavy sea broke on 
board and carried away the troops' 
cook-house and coppers, the larboard 
lower studding sail-boom, and a 
quantitv of the ship's stores. At 
midnight, strong gsues and heavy 
rain attended with thunder and light- 
ning, the ship making much water 
through the decks and top-sides. At 
noon, ditto gales, the people attend- 
ing the pumps, the ship's nead up to 
N.N.W., and off to N.W.— More 
severe, hove the ship to at dark, sea 
running high. 

Sun obscure. 

Lat. 21° 32' S., long. 63° 15' E. 



6th April. 
These twenty-four hours, commencing 
with strong gales and hard squalls 
of wind and rain. At 5 p. M., the 
ship, when pitching heavy, was 
struck by a heavj^ sea which carried 
away the jib-boom and bowsprit- 
shrouds ; the wreck was obliged to 
be cut away with the loss of the jib 
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Extracts from the Log of the ship Margaret {continued). 



Hours 



4 

6 

8 

10 

12 



Courses. 



K. 



2 
4 
6 
8 
9 
10 
12 



S.W. 



SW.byS. 



9 
9 



F. 



Wind. 



9 
10 
10 
10 



4 
4 
4 
4 



N.E. 



Remarks. 



NE.byN 



6th April {continued). 
and flying-jib for the safety of 
the bowsprit. At 10 p.m., the gale 
increasing, and the sea very cross 
and breaking heavy on board ; car- 
ried away the coops and live stock. 
At midnight, ditto gales. At 8 a.m., 
more moderate, made sail, set the 
topsail and foresail, and let a reef 
out of the main-topsail. At noon, 
strong finales and heavy rain, the 
ship rolling heavy and making 
water, the pumps well attended to. 

Sun obscure. 

Hurricane heavy still. 

Lat. 22« 8' S., long. 62° 52' E. 



7th April. 

These twenty-four hours, commencing 

with strong gales and a heavy cross 

sea, the snip rolling and straining 

much. At 4 P.M., the gale increas- 

S[ove-to. ing, close-reefed the topsails and 

. N. W. reefed the foresail. At 9 p. m., the 

to N. W. Variable trusses of the fore-yard broke, 

hauled up the foresail and hove the 
2 ship to, the fore-topsail having been 

4 blown to pieces at the same time. 

6 At 10 p. M., the gale increasing to a 

8 hurricane. At midnight, the main- 

1 topsail was blown from the yard and 

12 S.S.W. the mainsail from the gaskets when 

furled, set the spanker, close reefed. At 2 a. m. the spanker was 
blown to pieces, the sea breaking on board and the ship labouring 
and straining and making much water, the pumps constantly going. 
At 2h. 32m. a.m., a heavy sea broke on board and carried away the 
long-boat and pinnace from their choks and stove them to pieces, at the 
same time carrying away and drowning all the live stock, say, sheep, 
pigs, and poultry, also carrying away the ship's cooking-houses and 
coppers, a number of water casks and buckets. At 4 a. m., bent a new 
storm-staysail to the mizen-mast. At 5 a. m., the ship was stmck 
by a heavy sea on the quarter, which carried away the rudder, 
broke a plank in the counter and the head of the stem post, carried 
away the round-house and a quantity of paints and oil, at the same 
time started her cargo, ship's stores, and a tier of water-casks in the 
hold. Found it necessary, for the safety of the ship and masts, to 
cut away the fore and main yard, which were broKen from their 
trusses, together with the studding-sail, booms, and gear belonging 
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EXTRACTS FROM LOG-BOOKS. 



Extracts from the Log of the ship Margaret (continued). 



Remarks on 7th April (^contintied). 
thereto; both pumps, with much exertion, enabled us to keep the 
ship clear. At noon, hurricane strong from the S.S.W. with heavv 
rain and lightning, the ship labouring and straining very much, 
and carrying away the lower rigging and brace back stays, and 
opening her water ways, both pumps constantly going. 

Hurricane more violent when the wind shifted to the S.S.W. 

Lat. 22° 19' S., long. 60° 20' E. 


Hoan 

2 
4 
6 
8 
10 
12 

2 
4 
6 
8 
10 
12 

2 

4 

6 

8 
10 
12 

2 
4 
6 

8 


Couries. 


K. 


F. 


Wind. 


Remarks. 


W.N.W. 

toN.W. 

byN. 




S.W. 

SWbyW 


8th April. 

These twenty-four hours, commencing 
with strong hurricane and heavy 
squalls of wind and rain, attended 
with thunder and lightning, the 
people constantly at the pumps. 

At 6 p. M., ditto weather. 

At midnight,the seabreaking very high 
over all. At 2 a.m., the quarter 
boat and davits were carried away 
by a heavy sea, and part of the bul- 
warks. At 8 A.M., the hurricane 
not so violent. The carpenter, with 
all assistance, making the necessary 
preparations for the construction oi 
a new jury rudder. At noon, ditto 
weather, with hard squalls of wind 
and rain, hurricane still violent, the 
ship's head up to N.N.W., and off 
to N.W. by N, 

Sun obscure. 

Lat. 22° 8' S. long. 60^ 30' E. 


W. by N. 

N.W. 






SW.byS. 


9th April. 

These twenty-four hours, commencing 
with strong gales and hard squalls 
of wind and rain, the sea running 
very high, the ship straining and 
making much water, the people 
clearing away the wreck and pump- 
ing ship. At 4 P.M., bent a new 
spanker, and set it close-reefed. At 
8 p. M., sudden gusts of wind. 

At midnight, still squally and sudden 
gusts of wind. At 8 a.m., more 
moderate, the people sending down 
the topsail-yards and fitting them 
for lower yards. At noon, squally 
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Extracts from the Log of the ship Margaret (continued). 



Hours 



10 
12 



2 
4 
6 
8 
10 
12 

2 
4 
6 
8 
10 
12 



Courses. 



K. 



F. 



NWbyN 
to 

N.N.W. 



N.E. 



Wind. 



N.W. 



Remarks. 



" 



9th April (continued), 
weather and a heavy sea, the pump^ 
kept constantly going, the carpenter 
at the rudder, weather moderate but 
little. 
Lat. ob. 21° 19' S., long. 6r 10'. 



W.S.W. 



N.W. 



S.E. 



10th April. 

These twenty-four hours, commencing 
with squally weather and high sea. 
At 8 p. M., ditto weather and squally. 
At midnight, blowing fresh and the 
ship rolling much and making water. 
At 8 A. M., more moderate, the car 
penters making a jury rudder. At 
noon, fair weather and a high sea, 
the pumps well attended to, people 
employed rigging the ship. 

The ship still without a rudder. 

Lat. ob. 2P 5' S., long, per chr. 60° 
30' E. 



11th April. 
Fair weather, a heavy swell, rudder 

not yet ready. 
Lat. 21° 21', long. 60° 43' chr. 



12th April. 
Light wind, rigging jury rudder. 



No. 2 ON THE Diagrams. 
Extracts from the Log of the barque Robin Gray. 

On the 26th March, 1843, wind S.S.E., steering S.W., 8 miles an 
hour, showery, fresh breezes, and squally, lat. 8° 40' S., long. 79° 30' E. 

On the 27th, wind S.E., strong breezes, a heavy head sea (S.W.), 
carrying studding sails, course S.W., 8 miles per hour, lat. 10° 30' S., 
long. T?"" 30' E. 

On the 28th, the wind S. by E. but squally, and the top-gallant 
sails stowed, a turbulent sea, lat. 12° 10' S., long. 75° E. 

On the 29th, wind S. by E., strong breezes and cloudy, with a 
heavy swell from south, course W.S.W., lat. 13° 20' long. 73° E. 

On the 30th, wind south, course W. by S., 6 miles per hour, strong 
breezes and a heavy swell, lat. 14°, long. 70°. 
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EXTRACTS FROM LOO-BOOKS. 



Extracts from the Log of the barque Robin Grat {continueel). 

On the 31st March, fresh breezes and clear, wind S.by W. to S.W. 
by S., top-gallant sails set, course W. by N., lat. 14° 25', long. 68° E. 

April 1st, 6 p. M., wind S.W., fore part fresh breezes with a great 
swell from S.E.j 4 a. m., wind S.W. by W., latter part strong 
breezes, squally, with heavy rain ; midnight, double-reefed topsails ; 
noon, blowing strong, close-reefed topsails, lat. 14° SC, long. 
67° 2^. 

On the 2nd, 4 p. m., wind S.W., blowing hard, with heavy squalls 
and ** torrents of rain," the sea high and cross ; 8 a. m., wind W. by 
N., vessel labouring heavily and shipping a great deal of water, lat, 
15° 45', long. 67° 20'. 

On the 3rd, wind north, scudding, heavy rain, squally, and a high 
cross sea ; at noon, the wind N.N.E., under reefed foresail and close- 
reefed top-sails, course S. by W., 7 miles per hour, lat. 18° 2^, long, 
65° 3(y. 



Extracts infulL 



Hours 


K. 


F. 


Courses. 


Wind. 


Remarks. 


4 

8 
12 

4 

8 

12 

2 

4 

6 

8 

10 

12 

2 
4 
6 


8 
8 
8 

8 
8 
8 

9 
9 
9 
9 
9 
9 

9 
9 
9 


— 


SW.byW 


N.E. 


4th April 

Scudding all dav, "blowing a strong * 
gale, with showers and squalls, and 
the sea running very high all the 
twenty-four hours, down royal yards. 
Midnight, close-reefed the main and 
stowed the fore-topsail. At 8 a. m., 
set the close-reefed fore-topsail. 
Noon, cloudy weather and blowing 
hard, double-reefed the mizen, 
stowed the jib, &c. Sun obscure. 

Lat. 20° 30' S., long. 63° 20' E., by 
account 


SW.byW 


N.E. 
East. 


5th April. 
Scudding, strong gales with cloudy 
rainy weather and a very high sea. 
4 p. M., reefed the foresail. 10 p.m., 
the wind increasing, with severe 
squalls, stowed the fore-topsail. 
Midnight, stowed the foresail, the 
gale still increasing with dark rainy 
weather. 4 a. m., the wind and sea 
increasing fast ; about noon, blow- 
ing to an awful extent, made an at- 
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Extracts from the Log of the barque Robin Gray {eo/nimaed). 



Hours 

8 
10 
12 

2 

4 

6 

8 
10 
12 

2 

4 

6 

8 
10 
12 


K. 

9 
9 
9 

9 
9 
9 
9 

8 
8 
8 


p. 


Courses. 


Wind. 


Remarks. 


N.W. 


S.E. 


5th April {continued), 
tempt to take in the main-topsail 
when it blew to atoms, running 
about 8 or 10 knots without a sail 
set. 

The sea making a breach at times over 
the vessel, a deal of the bulwarks 
carried awav, and one of the guns 
overboard, long-boat full of water 
and the stock drowned, the pumps 
carefully attended. Sun obscure. 

Lat. 21° aa S., long. 60° 45' E. 


N.W. 

Before 
the wind. 

Lay-to. 

N.W. 


S.E. 

II 

s.w. 

West 

N.W. 

North 

N.E. 


6th April. 

Scudding. 4 p.m., the wind veering 
round to the southward and blowing 
still the same. 

About 6, round to S.W. , lulled a little 
for a short time. The sky looked 
rather finer, when, presently, it as- 
sumed a wilder aspect than ever, 
and blew a hurricane, always keep- 
ing right before the wind, and it 
stiU veering round towards the west- 
ward. At 8 p. M., the weather the 
same, the wind veering round to the 
N.W.W. Midnight, very squally 
with a deal of lightning and heavy 
showers, the wind veering round to 
the northward, running right before 
it. 2 A. M., the vessel broached-to 
and the helm lost all power over her, 
the wind about N.E., and her head 
to the N.W., blowing still and 
awfully dark, the ship almost on her 
beam-ends and the sea flying ri^ht 
over her. 4 a. m., wind and weather 
the same. At daylight, more mode- 
rate, with a very high sea, found 
our bulwarks and other things very 
much damaged. Noon, more mode- 
rate and raining heavy, the pumps 
carefully attended. 

Lat. 22^ 02' S., long. 61° SO' E. 



The wind was most severe on the night of the 6th, but the sea was 
most heavy and the lightning more terrific on the night of the 7th. 
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EXTRACTS FROM LOG-BOOKS. 



Extract from tlie Log of the barque Robin Gray (continued). 



Houi> 



2 

4 

6 

8 

10 

12 

2 

4 

6 

8 

10 

12 



2 
4 
6 
8 
10 
12 



K. 



F. 



Courses. 



Wind. 



NE. 



Remarks. 



7th April. 
Cloudy rainy weather with a very 
cross sea. 4 p. m., the ship's head 
round to the southward, the double- 
reefed mizen, fore-spencer, and 
reefed foresail set. 8 p. m., the wind 
increasing and the night looking 
bad, stowed the foresail. About 10 
P.M., blowing strong with a very 
high turbulent sea, the ship labour- 
ing very heavily and making a deal 
of water, all hands at the pumps. 
Midnight, dark and blowing hard, 
awful sea with a deal of thunder and 
lightning, the fore-spencer blown 
to pieces and the mizen split. About 
2 A.M., the tiller chains broke, got 
them secured again, the pumps still 
gaining on us, all possible exertion 
used. Daylight, wore ship, in hopes 
that she would make less water in 
the other tack, some hands at the 
pumps, others driving oakum in 
about the stancheons, from four to 
five feet of water in her. About 10 
or 11 A.M., got it to 18 inches. 
Noon, pumped dry as possible, blow- 
ing heavy with rain at times, the 
sprit, sail-yard, jib-boom, guy's back 
ropes, lower booms, and most of the 
gear about the bows cut, broken, 
and washed away, with a great deal 
of our rigging and gear aloft, cut 
and useless. The master protests 
against all damages the ship and 
cargo have sustained by the said 
gales. 






8th April. 

First part of the day, strong gales with 
rain, latter part more moderate. 

At daylight, set the foresail and fore- 
topsail, and afterwards bent the 
main-spencer for a storm trysail, 
the mizen-boom broken, bent an- 
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Extracts from the Log of the barque Robin Gray (continued). 



Hours 

2 

4 

6 

8 
10 
12 


K. 


F. 


Courses. 


Tt'ind. 


Remarks. 






8th April (continued). 
other main-topsail, clearing up the 
wreck, and bore up for Port Louis 
for the safety of the ship and cargo. 
Lat. at noon, ob. 22° 46' S., long. ch. 
61° OC E. 



April 9th, wind N.W., squally with showers but moderate, lat. 
22°, long. 60° 30'. 

April 10th, wind N.W. to north, light winds and latterly calm fine 
weather. At noon, saw the JVaverleyy lat. 21° 30', long. 60° 12'. 



No. 3 ON THE Diagrams. 
Extracts from the Log of the brig Augo from Sourhaya to Mauritius* 

March 30th, 1843, wind S.S.E., course west, strong breezes, a 
heavy swell from the southward, lat. 18° 6', long. 74° 10 . 

On the 31 St, lat. 17** 51', long. 71° 48', wind from south to east, 
E.S.E. Under reefed topsails. 

April Ist, lat. 18°, long. 69°, same wind, two reefs in the top-sails. 

On the 2nd, wind E.S.E. and S.E., strong gales, hard squalls, a 
heavy southerly sea, under double-reefed topsails, lat. 18° 17' S., 
long. 66° 16'. At noon, close-reefed topsails. 



Hourfi 


K. 


F. 


Courses. 


Wind. 


2 


7 




W. by S. 




4 


7 








6 


7 






E.S.E. 


8 


7 








10 


7 








12 


7 








2 


7 








4 


7 








6 


7 








8 


7 








10 


7 






S.E. 


12 


7 









Remarks. 



3rd April. 

P.M., strong gales and hard squalls 
with a very neavy sea. At 8, furled 
fore-topsail. At 11, furled main- 
topsail. Midniffht, heavy gales with 
rain and a very heavy sea constantlv 
breaking on board,ship making much 
water, a. m., ditto weather. At 8, 
sent down the royal yards, housed 
the roast, &c. 

Noon, more moderate, pump con- 
stantly going. 

Lat. 18° 52', long. 64° 33'. 



298 



BXTRACTS FROM LOG-BOOKS, 



ExtratUfrwn the Log of the brig Aego (eontinued). 



Hoan 

2 

4 

6 

8 

10 

12 

2 

4 

6 

8 
10 
12 

2 

4 

6 

8 
10 
12 

2 

4 

6 

8 
10 
12 


K. 

5 
3 
4 
6 
6 
6 

6 
6 
6 
6 
6 
6 

6 
6 
6 
2 
5 
5 

5 
5 
5 
5 
5 
5 


F. 


Counei. 


wind. 


Bemarki. 


West. 

N.W. 
East. 
E.S.E. 

if 

S.E. 
South. 

s.s!w. 


S.E. 
>» 

S.W. 

West. 

W.N.W. 

N.W. 

North. 

N.N.E. 


4th April. 

p. M., moderate and a very hard rain at 
times. At 2, set topsails, double- 
reefed, rove new main-topsail, clew- 
line, and bunt-line. At 4, let double- 
reefs out of the top-sails. At6, strong 
gales and squally, furled the topsails 
and reefed foresail, every appear- 
ance of a hurricane. Midnight, 
heavy gales and hard squalls with 
rain and a very heavy sea, steering 
before the wind under the reefed- 
foresail. a.m., ditto weather, ship 
making a great deal of water. Noon, 
heavy gales and hard squalls, a very 
heavy sea breaking constantly over 
the ship, pumps constantly at work. 

Lat. 20° 30' S., long. 64° 36'. 


S.W. 
W.S.W. 

West. 
W. by S. 

S.W. 


N.E. 
E.N.E. 

East. 
E. by N. 

E.N.E. 


5th April. 

p. M., heavy gales, nard saualls with 
rain. At 5, the larboara fore-tack 
gave way, put a new one and a pre- 
ventor on tne other side. At 6, hard 
gales and very heavy squalls. At 
6h. 30m., the foresail blew out of 
the bolt-rope, and the shipbroached- 
to and fell over on her broad-side. 
At 7 9 found the ship had a great deal 
of water in but could not fetch the 
pumps, cut away the main-mast to 
set her right, and threw over-board 
about 350 tick boards, 1 lower boom, 
1 main-gaff, 1 top-gallant-mast, 2 
royal yards, with sails, &c., and 
scuttle water-casks, with a quantity 
of 2-inch pine planks from between 
deck to nght her; washed away 
the principal part of the bulwarks ; 
got the ship again before the wind, 
all hands to the pumps. Midnight, 
got the pumps to suck. 

A.M., very heavy gales and hard squalls ; 
the cook-house, with a great part of 
the cookine apparatus, washed over- 
board, ana almost every thing on 
deck, 2 casks of pork, &c. At 5, the 
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Extracts from the Log of the brig Argo {continued). 



Hours 


K. 


p. 


Courses. 


Wind. 


Remarks. 










5th April {continued), 
gig washed away from the stem, got 
the long-boat and every thing on 
deck well secured. Noon, heavy 
gales and hard squalls. 
Lat. 22°, long. 62° 56' E. 


2 

4 

6 

8 

10 

12 

2 
4 
6 
8 
10 
12 

2 
4 
6 
8 
10 
12 

2 

4 

6 

8 

10 

12 


5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
2 
2 

3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 




W.S.W. 

W.byN. 

W.N.W. 

West. 


E.N.E. 

E. by S. 
E.S.E. 


6th April. 

p. M., hard gales and heavy saualls 
with rain and a heavy sea. At 1, the 
flying-jib flew from the boom, jib 
and topmast-staysail split to pieces. 
Midnight, ditto weather. A 1 a.m., 
verv hard gales and heavy squalls 
with a dreadful sea making a fair 
breach over the ship, ship making a 
deal of water, all hands at the pumps. 
At 6, one of the guns broke adnft, 
the fore-topsail blew adrift from the 
yard and went to pieces, sent the fore* 
yard on deck to save the mast, found 
the long-boat to be stove ^in two 
places. At 8, moderate, got the 
pumps to suck. At 10, found the 
main piece of the rudder much 
shook, put a lashing round it. Noon, 
strong gales and squally with a very 
heavy sea. 

Pumps constantly going. 

Lat. 22° 40' S., long. 61° 10' E. 


W.N.W. 

West. 
N.N.E. 


E.S.E. 
S.E. 

SS.W. 


7th April. 
P.M., strong winds and very heavy 

sea, ship labouring very heavily. 
Strong finales and cloudy. 
Midnight, ditto weather. 

A.M. 

Moderate and variable. 

At 6, moderate and fiae, get the fore- 
yard up. 

Noon, moderate and finei pump con- 
stantly going. 

Lat. Ob. 21° l(r S., long. ch. 59° 53^. 
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Extracts from tlie Log of the brig Argo (continued), 

April 8th, wind S.W., weather moderate, in lat. 19^57', long. 
590 39'. 

9th, wind S.W., fine, lat. 19° 31' S., long. 59° 48' E. 

lOtb, wind W.S.W. to N.W., fine, lat. 19° 53' S., long. 60° E. 

Uth, wind N.W. to N., light and calm, lat. 20° 9' S., long. 5SP 
40' E. 



No. 4_0N THE Diagrams. 

Extracts from the Log of the brig 'Rambler from Singapore to 

Mauritius. 

Had fine E.S.E. and S.E. winds from 26th March to 1st April. 
On the 2nd April, the wind was east, a strong breeze and squally, 
with rain, lat. 20° 15', long. 68° E., "a cross sea." 









• 


Extracts 


p infvlU 














Lee 






Houra 


K. 


F. 


Courses. 


Wind. 


way. 


Remarks. 








3rd April. 




2 


7 




W.byN. 


East. 




Commenced with a fresh breeze 




4 


6 


4 








and rainy weather. At 5 p. m.. 




6 


6 


4 








ditto breeze and cloudy weather, 




8 


6 


4 








double-reefed the main-topsail, 




10 


6 


4 








and single-reefed mainsail, and 




12 


6 


4 








set main-topgallant-sail. Mid- 
night, ditto breeze and cloudy 




2 


6 


4 








weather, with some light 




4 


6 


4 








showers of rain and a cross sea. 




6 


6 


4 








ship rolling, gunwales under 




8 


6 


4 








water and labouring much. At 




10 


6 


4 








6 A. M., ditto weather, pumped 
off 15 casks of water below and 




12 


6 


4 






















filled ditto with salt water. 
















stowed the main-topgallant-sail, 
got up two casks of beef out of 
the after-hold, broached one of 
























• 




















them. At noon, ditto weather, 
















ship rolling as above. 
















Lat. 20° 30' S., long. ch. 66° 3'. 














4th April. 




2 


6 


4 


West. 


East. 




Commences with an increasing 




4 


6 


4 








p;ale. At 4 p.m., e^ale increas- 
ing, close-reefed the main-top- 




6 


6 


4 
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Extracts from the Log of the brig Rambler (conttntied). 



Hours 

8 
10 
12 

2 
4 
6 
8 
10 
12 



2 
4 
6 
8 
10 
12 

2 

4 

6 

8 

10 

12 



K. 



6 
6 
6 

6 
4 
3 
3 
3 
3 



4 
4 
4 
2 
2 
2 

2 
2 
2 
2 
2 
2 



p. 



4 
4 
4 

4 
1 



Counes. 



Wind. 



E.N.E. 



Lee 
way. 



West up 
to north. 

Off to 
N.W. by 

north. 



East. 



N.E. 



6 
6 
6 

6 
6 
6 
6 
6 
6 



Bemsrks. 



4th April (continued), 
sail, and reefed the foresail, and 
stowed the fore-topsail. At 8 
stowed the main-topsail. 

Midnight, blowing a mere hurri- 
cane and a high sea running, 
ship rolling, gunwales under 
water, and shipping some water. 
At 2 A. M., took in the foresail 
and run under bare poles. At 
8 A. M., got the main-topgallant- 
yard down upon deck, secured 
the watches through the night, 
pumps attended to. At noon, 
still blowinfi^ the same, with a 
high sea and much rain. 

Lat. 20° .50^ S., long. 63° 16' E. 



5th April. 

Commences with a very heavy 
gale and a high cross sea, shi| 
rolling very heavily and ship- 
ping some water on deck. At 
6 p. M., blowing a complete 
hurricane, hove the ship to 
under bare poles. At 10, part 
of the fore-topsail blew from 
the yards in pieces, having 
broken away the gaskets. At 
1 1 , a heavy sea struck the stern- 
boat, and carried away the fore- 
mast rinfi^-bolt that it was lashed 
to, cut her away at the after- 
end. Midnight, still much the 
same and a very high cross sea, 
ship making some water and 
rather more than usual. At 8 
A. M., rather less wind, ship 
shipping seas fore and aft, set 
the rore-top-main-staysail for a 
storm main-sail. At noon, blow- 
ing a heavy gale, pumps at- 
tended to. 

Ship labouring very heavily these 
twenty-four hours, stove part ol 
the bulwarks and carried away 
lift and trusses, a sea struck the 



] 
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Extracts from the Log of the hrig Rambler {eoiitinuei). 



Houn 

2 

4 

6 

8 
10 
12 

2 

4 

6 

8 
10 
12 

2 


K. 

2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 

2 


p. 


CottfMS. 


•Wind. 


Lee 
iray. 


Remarks. 






5th April {continttedy 
starboard lower boom and broke 
it to pieces, a great many ro^es 
belonging to tne sails and rig- 
ging were carried away. 
Lat. 21° 13' S., long. 62° 45' E., 
by account. 


NWbyN 


NE.byN 


6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 


6th April. 

Commences with a very heavy 
gale, much rain and an enor- 
mous high cross sea, ship labour- 
ing excessively heavy and ship- 
ping tons of water upon deck. 
At 7 P- M., gale increased to a 
mere hurricane, split the storm 
staysail, hauled down ditto, 
and let the ship drive under 
bare poles; carried away the 
head of the fore-topmast-stay 
during the night, people em- 
ployed securing the mast, get- 
ting the stay set up with a 
stopper ; and carried away the 
hsLck ropes of the martingale, 
and many of the other ropes 
quite destroyed and most of the 
running gear. At8 a.m., rather 
more moderate with a high 
cross sea, ship rolling as above 
and chafing tne long yards and 
the rigging, also the shrouds in 
many places greatly; making 
water, pumps attended to all 
night. Noon, more moderate, 
ship labouring as above, seamen 
employed in repairing the 
storm-trysail. Being unable to 
cook any rice for the coolies, 
have given the bread and beef, 
in proportion to the rice, for 
the last two days. 

Lat. 22° S., long. 62° 22' E., ac- 
count. 


NWbyW 


N.N.E. 


6 


7th April. 
Commences with a fresh gale and 
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JSxtractsfrom the Log of the brig Rambler (continued.) 



Hours K. 


F. 


Courses. 


Wind. 


Lee 
way. 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 


Remarks. 


4 

6 

8 

10 

12 

2 
4 
6 
8 
10 
12 


2 
2 
2 
2 

2 

2 
2 
2 
2 
2 
2 






N.N.E. 
N.byW 


7th April (continued). 
a high beaming sea, ship roll- 
ing, lee-rails under water, and 
shipping tons of water upon 
decK, finished repairing storm- 
trysail and set ditto. At 8, 
heavy gale increasing attended 
with lightning and rain. Mid- 
night, strong gale and a high 
confused sea, ship rolling enor- 
mously heavy, and shipping 
water fore and aft, and stove-in 
some bulwarks starboard side. 
At 8 A. M., blowing a heavy 
gale aiid a high sea, great 
trouble and difficulty to get any- 
thing cooked for the coolies, 
the ship rolling so violently 
heavy. At noon, rather more 
moderate with a high sea as 
above, and cloudy, hazy wea- 
ther. 
Lat. 22° 24' S., long. 6P 49' E., 
account. 


2 

4 

6 

8 

10 

12 

2 
4 
6 
8 
10 
12 


2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 




W.N.W. 
W.S.W. 

E. by N. 

East 
S.E.byE. 

S.E. 

N.N.W. 

NWbyN 


North. 


6 
6 
5 
5 
4 
4 

4 
4 
3 
2 
2 
2 


8th April. 
Commences with a fresh breeze 
and cloudy weather, set up 
fore top-mainsail and hobstay. 
At 4, wore ship's head to east, 
and set fore-topsail close-reefed 
and reefed foresail. At 8, light 
winds, and small rain, and a 
high swell, ship rolling heavily 
and labouring much, set the 
mainsail and reefed. Midnight, 
ditto weather, one seaman sick 
off duty. At 4 A. M., fresh 
breeze attended with rain, wove 
ship's head to N . W. At 7, the 
foot-rope of the foresail carried 
away, put on a stopper and set 
the sail again. At 7, unbent 
the main-topsail, and bent ano- 
ther and set ditto double-reefed, 
people employed splicing ropes 
or running gear. At noon, light 
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Extracts from the Log of the brig Rambler {continued). 



Hours 

2 

4 

6 

8 
10 
12 

2 

4 

6 

8 
10 
12 


3 
3 
3 
3 
2 
2 

4 
4 
3 
3 
4 
4 


p. 

4 
4 

4 
4 
4 


Counes. 


Wind. 


Lee 
way. 


Remarks. 






8th April (continued), 
breeze and cloudy, out one reef 
fore-topsail, and let the reefs 
out of the courses. 
Lat. 22° 58' ob., long. 62° 30' E., 
account. 


NWbyN 
N.W. 
East. 

E, by N. 

E. iN. 

East. 


North. 

N.N.E. 


9th April. 

Commences with a light breeze 
and dark rainy weather, people 
reeving some new running gear 
and splicing ditto fore and aft 
the snip, and other sundries 
as founa most useful at first. 
Midnight, moderate breeze and 
a cross sea, ship rolling and 
pitching bows under water. 
At 4 A.M., fresh breeze. At 
8 A.M., ditto weather, ship not 
making so much water as 
usual. At noon, fresh breeze 
with fine weather, wove ship's 
head to N.W., pumps attended 
to. 

Lat. 22° 48' S. ob., long. chr. 62° 
44'. 



No. 5 ON THE Diagrams. 
Extracts from the Log of the barque Blanche. 

On the 2^th March, fresh breezes and squally, with a heavy sea 
from the eastward, wind S.E. by S., lat. 13° 27', long. 77° 10'. 

On the 29th, the wind S.E. by S. to S.E., a heavy cross swell from 
the east, shipping a great deal of water, lat. 14° 51' S., long. 74° 46' 
E. 

On the 30th, wind S.S.E., a strong gale, hard squalls, and a very 
heavy sea, drizzling rain, three reefs in the topsails, lat. 15° 2S' S., 
long. 73° E. 

On the 31st, a gale, hard squalls with heavy rain and a heavy sea, 
three reefs in the topsails, wind south, lat. 15° 30', long. 71° 30^. 

April 1st, p. M., wind south, a gale, heavy squalls attended by rain 
and a high cross sea j 4 a. m., wind S.E. j at daylight, better weather, 
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out aU reefs: 11 a.m., wind N.E., another gale; lat. at noon, 15° 
58', long. 70*' E. 

On the 2nd, wind S.E. to N.E., course S.W. by S., during the 
twenty-four hours; it was blowing strong, squally, rainy, and a 
heavy sea running, lat. 17° 59', long. 68° 50'. 

On the 3rd, fresh breezes; midnight cloudy with rain; a. m., 
carrying studding-sails, wind N.E., course S.W. by S., lat. 20° 14', 
long. 67° 25'. Bar. 29.85. 

On the 4th, p. m., wind N.E., steering S.W. by W., breeze increas- 
ing, took in all the studding-sails, &c.; 7 a.m., wind E.N .E.; lat. 
21° 59' S., long. 65° 28' E. Bar. 29.75. 



Houn 


iM. 1 


EC. Courses. 


Wind. 


Remarks. 










5th April. 


1 


7 


w.s.w. 




Strong breezes with rain and heavy 


2 








sea. 


3 








4 P.M., in second reef in fore-topsail. 


4 


7 






At 8, down the royal yards. 


5 








11, hard squalls, in second reef in 


6 


7 






main-topsail, and stowed the top- 


7 








gallant-sails. 


8 


7 






Midnij§;ht, squally with rain. 


9 




1 


Shipping a large quantity of water 


10 


7 






over all, found the ship making 
much water, pumped snip every 


11 






East. 


12 


6 ^ 


1 




hour. 


13 








Noon, ship labouring very much and 


14 


6 < 


1 


E.S.E. 


shipping a large quantity of water 


15 








over all, sent down the fore-top-gal- 


16 


6 4 


V 




lant yard. 
Lat. 23° S., long. 62° 36' E., per ac- 


17 








8 


6 A 


1 




count. 


9 


6 








10 


6 








11 


6 


W. by S. 






12 


6 




Barometer 29.52. 








6th April. 


1 


5 


W. by S. 




Hard gale attended with squalls and 


2 


5 






heavy sea. 


3 








At 1 p. M., close-reefed the main-top- 


4 


5 






sail and furled it, and reefed the fore- 


5 


5 






sail. At 2 p. M., a heavy sea broke 


6 


5 






on board and a great quantity of 


7 


5 


West. 




water went down into the cabin. At 


8 


5 






10 p. M., very strong squalls, stowed 
the foresail and fore-topsail, and 


9 


5 







X 



e06 
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Extracts from the Log of the barque Blanche (fiontmued)* 



Honn 



10 

11 

12 

1 
2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 



5 
4 



K. 



Courses. 



Wind. 



Head 

fromSW. 

by S. to 

W.S.W. 



S.E. byS. 



S.S.W.to 
W.S.W. 



SW.byS. 
toW.byS 



Renuurkf. 



6th April {continued^), 
hove the ship to with head to S.W. 

At 7 A. M., down top-gallant-mast and 
mizen-topmast. 

At noon, hard gale with a very heavy 
sea running, ])umpin£; constantly. 

Daylight, blowing a nurricane, the 
ship laying over with the lee-side 
under water, and the sea makine a 
clean breach over all; during this 
time the ship making much more 
water than usual. At 11 A. m., stove 
the galley and worked away part of 
it. 

Noon, still blowing a hurricane with a 
tremendous sea, ship laying on her 
beam ends. Bar. 29.40. 

Lat. 23° W S., long. 61° 10^ E. 



7th April. 

Hard gale with heavy squalls attended 
with rain, sea constantly breaking 
over the ship. At 6 p. M., the sea 
struck the long-boat, stove her, and 
carried away the gripes, also washed 
away a great deal of ship's bulwarks. 
At 10 p. M., carried awapr the flying 
jib-boom and split the sail. At 6 A.ir., 
the sea took away seven water casks 
off the deck, the studding-sails get- 
ting washed to pieces, being obliged 
to throw overboard the forecastle, 
and scuttle, and cabin companion ; 
washed the weather rail away, which 
struck the main-hatch tarpaulin and 
tore a hole in it, nailed a piece of 
canvass over it ; — barometer risinfi^ ; 
— found the ring-bolts of the deck, 
on the larboard side, to which the 
boat-grines were fastened, started 
away. Noon, more moderate, baro- 
meter rising. Bar. 29.30 

Lau 23° S., long. 59° 40'., (lat. 23° 30' P) 



8th April. 
Hard gale with heavy squalls and very 
heavy sea, pumps goinc^ constantly. 
At 10 P.M., the sea took four water 



i 



■■ 
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Houn 



M 



K. 



1 

2 
10 

A.M. 

7 
10 
12 



Courses. 



Winda. 



Semarlui. 



SW.byS. 



S.W. 
W. by S. 



S.KbyS 



S.W. 



6th April (eontinued), 
casks off the deck. At 10 a.m., 
the sea struck the rudder and split 
it, got chain? on it and secured 
it. At lOh. 30m.y the sea struck 
midships' dead light and knocked 
it in, found the rudder split from 
head down to the 2nd pintle, work- 
ing nearly round at every sea, At 
noon, more moderate, barometer ris- 
ing, found the rigging much chafed, 
and great many of the running gear 
washed away, and broke to pieces 
all the sails, canvass, twine, &c. 
Lat. 23° SC S., long. 58° 20^ E., per ac- 
count (long. 59° P). 



9th April. 

More moderate. At 1 Oh. 30m., set the 
main-trysail. 1 p. m., set the main- 
topsail, pump constantly ^ing. At 
10 A.M., set the fore-topsiul. 

Lat. ob. 23° 24' S., per account 23° 
46' S, 

Long, per chr. 58° 40' E., per account 
58° 26'. 



10th April, wind S.W. to W.N.W., squally and fresh breezes, latt 
22", long. 58° 4'. 

11th April, wind N.W. to N.N.W., moderate, lat. 20° 59', bng. 
58^U'E. 

12th April, wind N.W. and calm— fine — saw Mauritian. 



No. 6. ON THE Diagrams. 



Extraetefrom the Log of the ship Broxbournbuikt* 

23rd March, 1843, wind west to W.S.W, course S.S.E., fresh 
breezes and squally, lat. 6° 5' S., long. 78° 50^ E. 

On the 24th, 2 p.m., wind S.W. by W., squally with rain ; at 4, 
hard squalls and incessant rain; at 6, wind variable; at 8, wind 
E.N.E.} at midnight, wind W.S.W. j at 4 a, m., W.N.W.; at 10, 
west ; lat. 7° 28' S., long. 79* 10 E. 

x2 



308 EXTRACTS FROM LOO-BOOKS. 

Extracts from the Log of the ship Broxbournburt (continuett). 

On the 25th, 2 p. m., wind at W.S.W., variable breezes, gloomy 
weather, and occasional squalls ; at 8 p. m., calm ; at 2 a. m., wind 
S.S.E.; at 10, wind south; lat. 7° 47' S., long. 79° E. 

On the 26th, 2 p. m., wind S. by W., unsettled and squally, fresh 
breezes, and ttpo reefs in the topsails ; at 8 p. m., wind S.W. by W. ; 
noon, wind S. by E. ; lat. 8° 52^, long. 79° KX E, 

On the 27tb, the wind S.E. and course S.W. by souths strong 
breezes and cloudy; lat. 10° 20', long. 78° 28' E. 

On the 28th, 2 p.m., wind S.E., fresh breezes and hard squalls 
with lightning to the westward; 4 a.m., wind S.E. by S., two reefs 
in the topsails; 8 a. m., S.S.E. : daylight, heavy squalls, sent down 
the royals ; lat. 12° 22' S., long. 76° T E., course S.W. by S., 7 miles. 

On the 29th \in front of the gale], 2 P. m., wind S.E. by E., strong 
breezes, squally with rain ; 12, S.S.E., steering S.W. ; 6 a. m., wind 
S. by E., steering S.W. by W. ; lat. 14° 10', long. 74° 32'. 

On the 30th, 2 p. m., wind S. by E., course during the twenty-four 
hours W.S.W., 7 miles per hour; 2 a. m., wind south, a fresh gale, 
squally, cloudy and heavy sea, with much rain ; 4 a.m., S. by W., 
two reefs in the topsails ; 10 a. m., south, mizen-top-gallant-yard 
sent down ; lat. 15° 3', long. 72° 21' E. 

On the 31st [diverging from the vortex}, wind south, ship steering 
W. by S. } S. ; after midnight, violent squalls, ship straining heavily 
and shipping a good deal of water; three reefs in the topsails, and 
at noon lat. 15° 17', long. 70° 24'. 

On the 1st April [north of thefocus"], fresh gales, squally with rain ; 
A.M., heavy squalls with rain and lightning, increasing appearance 
of bad weather, stowed fore-topsail, close-reefed main-topsail ; 2 p.m., 
wind south, course W.S.W. ; 12, wind S, by W., course W. by S. ; 

4 A.M., wind S.S.W., course W. by N., moderate, and lightning all 
round ; noon, S.W. by W., moderate and thick, sent down top-gal- 
lant-yards ; lat. 15° 19', long. 69° 25'. 

On the 2nd [behind the centre"], fresh gales and thick weather; 

5 P.M., a heavy squall from N.W.; 6, wind S.W. by W., course 
W. by N. ; 8, wind N.W., course S.E., strong gales, ship straining 
and labouring much ; 10, wind N.W., course S.W. by S. 5 ; 12, wind 
N.W., course S.W. 6 ; fresh gales, heavy rain, a swell from S.S.W., 
making the ship very uneasy ; 8 a. m., wind N.N.W., course S.W. 
by W. 7; at daylight, set the mainsail; 10, wind N.N.W.; noon, 
strong breezes; Lat. 16° 31', long, 68° 19'. 
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Extracts from the Log of the ship Broxbournbury {continued), 

1 


- 

Hours 

2 
4 
6 
8 
10 
12 

2 
4 
6 
8 
10 
12 

2 
4 

6 

8 

10 

12 

2 
4 
6 
8 
10 
12 


K. 

6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 

6 
6 
6 

7 
8 
8 

8 
8 
7 
7 
8 
8 


M. 

4 
4 
4 
4 


Courses. 


Wind. 


Remarks. 


SW.byS. 
S.W. 


N.N.W. 

North. 

NE.hvN 

N.E. 


3rd April. 

Begins with fresh breezes and cloudy, 
people employed as most useful. 
At 4 p. M., ditto weather, stowed the 
mizen-topsail. At 8, strong breezes 
and clear, in mainsail, pumped ship 
at 17 inches. Midnight, fresh breezes 
and squally, with light showers of 
rain. a. m., ditto weather, strong 
breezes and cloudy. Daylight, 
main-top-gallant-mast, pumped ship 
every two hours. At 8, strong breezes 
and cloudy, shifted the third fore- 
topsail, with second main-topsail, 
with best one. Noon, fresh breezes 
with hazy weather. 

Lat. 18° 31' S., long. 66° 57' E. 

Barometer, 2966 to 2942. 


S.W. 


N.E. 
NE.byN 


4th April. 

Begins with moderate breezes from 
west, people employed repairing the 
main- topsail. At 4 p. m., ditto wea- 
ther ; 5, up main-top-gallant-yard ; 
at 6, set ditto ; 10, close-reefed the 
fore - topsail. Midnight, heavy 
squalls, with rain, took in main- top- 
gallant-sail, in three reefs main- 
topsail. A.M., squally with light- 
ning. At 4, ditto weather, with 
passing showers, heavy sea running 
and ship labouring much. Daylight, 
ditto weather, pumped ship every 
two hours. At 8, strong gales and 
squally, ship rolling heavily, taking 
much water on deck. At 8h. 30m., 
watch employed in sending down 
main-top-gallant-yard, and housed 
the main-top-gallant-mast and fly- 
ing jib-boom. Noon, strung gales 
and heavy squalls, ship straining 
and rolling heavily, shipping a great 
quantity of water on deck. 

Lat. 20° 45', long. 65° 18' E. 

(Lat. 20° 42', long. 64° 50' E., Capt. 
Burnett's correction). 
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Exiraetsfrom the Log of the ship Broxbournbttrt (continued)* 



Houn 



2 

4 

6 

8 

10 

12 

2 
4 
6 
8 
10 
12 



2 
4 
6 
8 
10 
12 

2 

4 

6 

8 

10 

12 



K. M. 



8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
7 



Courtes. 



s.w. 



w.s*w. 



West. 



s.s.w. 



: South. 



Wind. 



NE.byE. 



E.N.E. 



East* 



East. 



E.S(E< 



East. 



Remarki. 



5th April. 

Begins with strong gales and heavy 
squalls passing. At 4, heavy squalls 
with ram, ditto weather, pumped 
ship at 10 inches. Midnight, heavy 
squalls with rain, a.m., ditto wea- 
ther, in foresail, heavy gale and in-^ 
creasing, close-reefed the main-top- 
sail, ship labouring heavily, ship- 
ping much water on deck. 4h.30m., 
Mr. Fleak died on board. At 5, 
heavy gales, ship labouring heavily, 
in topsails, ship scudding under the 
top and lower mast, and straining 
and labouring very heavy, and ship- 
ping heavy seas on deck, pumped 
ship every half hour. At 10, hove- 
to under the masts, ship labouring 
heavy. Noon, heavy gales with a 
heavy sea and incessant squalls with 
rain. 

Lat. 22^ 49^, long. 63° 16' E. 

(Lat. 22° 20^ S., long. 62° 30' E. P) 

Bar. 29-30. 



6th April. 
Begins with heavy gales and violent 
squalls with heavy rain, ship lying- 
to under the above masts, and strain- 
ing and labouring heavily, and ship- 
ping a great deal of water, a heavy 
sea running. At 8, ditto weather, 
ship labouring heavy. At 10, ditto 
weather, pumping ship constantly, 4 
feet 1 inches in t fie well. Midnight, 
heavy ^les and violent squalls, snip 
labouring heavy. At 1 h. 30m. a . m., 
shipped a heavy sea and took away 
the gig and the lower quarter gal- 
lery on the starboard side, and some 
of the bulwarks on the lower side. 
At daylight, ditto weather with 
violent squalls and incessant rain, 
ship labouring and striking heavy 
on the starboard side, shippinj^ heavy 
Seas on deck, washed away the star- 
board anchor. At 10, cast the corpse 



mm 



mmm 
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Extraetsfrom the Log of the ship Broxbournburt (continited). 



Hours K. 



2 

4 

6 

8 

10 

12 

2 
4 
6 
8 
10 
12 



2 
4 
6 
8 
10 
12 



M 



Coune*. 



Wind. 



South 



N.E. 



7 
7 
7 
7 
5 
5 



£»o«£i» 



BE. 



SiStE* 



North. 



Remarki. 



6th April (continued), 
of Mr. Fleak to the deep. At llh. 
20m., washed away the remainder 
of the bulwarks of the main-deck on 
the starboard side, all the crew em- 
ployed in pumping constantly. Noon, 
more moderate and incessant rain, 
ship labouring heavy. 

Lat. 22° 4% long. 62° 50' E. 

(Long. 61° 40' E. P) 



7th April. 

Begins with a heav^ hurricane from 
the S.E., ship straining and labour- 
ing and shipping heavy seas on 
deck, all hands employed pumping 
ship, ship making much water. 4 
A.M., ditto weather with violent 
squalls and heavy rain. At 8, ditto 
weather, ship striking very heavy 
abaft. Midnight, ditto weather with 
a heavy sea running. 3 a.m., ship 
wove round on the starboard tack, 
carried away the cutter from the 
larboard quarter, larboard bulwarks 
and stauncheons, and on main deck 
all hands at the pumps. Daylight, 
ditto weather, larboard gun washed 
away. Noon, heavy hurricane, ship 
can no longer lie-to, kept away be- 
fore the wind to save ship and crew. 
Passed a vessel (The Waverley) with 
her foremast and main ' topmast 
gone, bearing S.E. 

Lat. 22° 56', long. 62° 4' E. (Lat. 22° 
35', long. 61° 35' per Captain's cor- 
rections), (long. 60° 40' E. ?) 

Bar. 29-30. 



S.S.E 
South. 



S.W. 



8th April. 
P.M., begins with a heavy hurricane 
from S.E. to south and S.W., all 
hands employed at the pumps, ship 
straining and labouring neavy, ship- 
ping heavy seas on deck. At 3n. 
30m., John Huere, boat-swain, 
washed overboard from the larboard 
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Extracts from the Log of the ship Broxbournburt (continued). 



Hours 

2 

4 

6 

8 
10 
12 

2 

4 

6 

8 
10 
12 

2 

4 

6 

8 
10 
12 


K. 

3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 


M. 

4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 


Courses. 


Wind. 


Remarks. 


N.W. 




8th April (coniinued), 
channel, no assistance could be given, 
all our boats are washed away from 
the quarters, the larboard anchor 
washed overboard. 6, ditto weather. 
8, moderate with violent sqoalls, 
set the main -topsail. Midnight, 
more moderate with rain and a heavy 
swell from the south, ship rolling 
heavy, all hands employed pumping 
ship. At 4 A.M., set the foresail, 
jib, and mizen. At 8, fresh breezes 
and Equally with rain. Noon, ditto 
weather; sick list — Mr. Connor, 
2nd officer, John Ritwood and John 
Boode, seamen. At 12, cast the 
corpse of Allan Mome to the deep. 

Lat. 21° 16' S., long. 62° 24' E. 

Lat. 21° 32', long. 60° 12', Captain's 
correction. 


N.W. 
W.N.W. 

9t 


SW.byS. 


9th April. 

Begins with moderate breezes and 
squally with rain, watch employed 
at the pumps, bent the best fore- 
topsail and staysail. At 8, ditto 
weather with a swell from the south. 
Midnight, ditto weather, a.m., ditto 
weather. Daylight, ditto weather 
with passin|^ showers, out all reefs 
mizen-topsail. 8, moderate and 
squally with passing showers. Noon, 
moderate, fine weather. 

Lat. 20° 13' S., long. 59° 35' E. 



On the 10th April 1843, wind W.S.W. W.N.W., the gale over^ 
" spoke the Fetors at 3 p.m.," lat. 59° 19' S., long. 20° 45' E. 

On the 11th, wind W.N.W., N.N.W., north, fine weather and 
light breezes, lal. 20° 35', long. 59° 2' S. 

On the 12th, wind N.E., sighted Mauritius. 
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No. 7* ON THE Diagrams. 
Extracts frrni the Log of the ship Sea Queen. 

25th March, 1843, wind S. by W., a long swell from south, lat. 
7° 58' S., long. 82° E. 

On the 26th, wind S.W., sonth, and S.E., squally and gloomy ap- 
pearance, raining, ** supposed to be the commencement of the trades," 
lat. 8° 49' S., long. 81° E. A heavy southerly swell. 

On the 27th, wind S.S.E., squally with rain, moderate at times ; 
course S.W. by S.; lat. 11° 8' S., long. 80° 47' E; 

On the 28th, wind at S. by E. and S.E., ''fresh trades, squally, 
gloomy, rainy ;" course W.S.W. ; lat. 12° SCK, long, 7r 56'. 

On the 29th, wind S.S.E., squally, lat. 14° 15', long. 75° 3^. 

On the 30th, wind S.S.E. to south, gloomy and squally weath^ 
with rain, strong breezes, mainsail stowed, two reefs in topsails. 
Noon, heavy squalls; lat. 15° IC, long. 73° 10'. 

On the 31st, wind south to S.S.E., squally, and heavy rain ; lat. 
15° 37', long. 71° 20' by account Sent down royal yards. 

On the 1st April, 8 p.m., wind S.S.E. ; 11 p.m. south; 2 a.m. 
S. by E. ; 3, at west ; 4, N.W. ; 9, north ; midnight N.E. Heavy 
ggles. At 4 p. M., lightning and thunder, incessant rain. 8 p.m., 
very heavy squalls, a high cross sea running. 2 a.m., very threat- 
ening. At noon, split the mainsail ; lat. 15° 45', long. 70° 10' E. by 
account. 

On the 2nd, wind N.E. and N.N.E., strong breezes, squally, a 
heavy sea running, ship rolling heavily and shipping water on board. 
Noon, more moderate ; lat. 18° 42', long 69° 25'. 

On the 3rd, wind N.E. to east, more moderate but a heavy sea 
running, and ship labouring much ; lat. 20° 14', long. 68° 16'. 



Hours 


M. 


— 


Courses. 


Wind. 


Remarks. 






4th April. 


2 






W.S.W. 


East. 


Moderate breezes and fine weather, 


4 


'T 








bent main -topgallant -sail, main- 


6 










royal-yard and set the sail, and top- 


8 










mast staysaiL 
Ditto weather. 


10 










12 










Throughout the night strong breezes 
and a heavy swell of sea, ship roll- 


2 


7 








ing and labourincr heavily. 
At 2 A.M., took in the staysails. 


3 






W. by S. 
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Extracts from the Log of the ship Sea Queen (continued). 



Hours 



4 

6 

8 

10 

12 



1 
2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 

1 
2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 



M. 



7 
7 
6 
6 
6 



7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 
7 
6 
6 



K. 



Ck)arse8. 



West. 



Wind. 



w.s.w. 



E.N.E. 



East. 



Remarki. 



4th April (continued). 
At 4 A. M., ditto winds and cloudy, 
vessel shipping a great deal of water; 
water in well 13 inches; pumped 
ship, sent down main-topmast-stay- 
sail-boom on deck. 
Noon, breezes strong and hazv wea- 
ther, ship rolling heavily and ship- 
ping much water. 
Lat. 21° 20^, long. 65° 30' E., account. 



Hove to. 

s.s.w. 



»> 



E.N.E. 



5th April. 

Strong winds and squally with rain, 
employed securing the hatches, &c., 
ship rolling heavily and shipping a 
good deal of water, took in the 
main-topgallant-sail. At 5h. 30m., 
increasing winds and fair weather, 
second reef fore-topsail and single 
reef in main-topsail, furled mainsail 
and fore and aft sails. 

At 6 P.M., strong steady winds and fair 
weather, down top -gallant yards 
and housed top - gallant masts. 
Throughout the night strong winds 
and fair weather. 

At 4 A M., blowing heavy with con- 
stant heavy rain ; turned up hands, 
hoisted up the foresail, close-reefed 
the main-topsail and set it. At 8 
A.M., increasing gales, ship rolling, 
and straining, and shipping a great 
deal of water,* furled the foresail 
and cleared up the fore-topsail and 
furled it, and brought the ship to 
under close-reefed main-topsail and 
fore-topniast-staysail. 

Noon, heavy gales and constant rain. 

Lat. 22° 13', long. 63° 1 1' E. 

Captain's correction, lat. 22° 40', long. 
61° 47'. (Long. 62° 40' ?) 



Remarks on 6th April. 

East E.S.E. course S.S.W., 4 knots, heavy gale and violent squalls, 
constant rain, and thick weather, ship rolling heavy and straining, 
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Bxiractsfrom the Log of the ship Sea Quebn {continued). 

Remarks on 6th April (continued), 

shipping seas rery fast. Battened down the hatches fore and aft, 
and secured the ports, passed preventer-gaskets round the sails, 
secured hoats and spars* Blew fore-topmast staysail to pieces. 
8, violent gales, with a tremendous sea running ; 10, heavy gusts of 
wind ; midnight, thick rainy weather, lost the jolly boat from the 
stem ; 2 A.iit., carried away the jib-boom and F. royal-mast ; day- 
light, moderate, cut away the wreck forward, secured the yards with 
preventer parcels and braces; 9h* 30m., rolling gunwale under 
water, carried away main-topmast over the side, impossible to cut 
away the wreck, ship rolling so heavily and rolling gunwale under, 
liauled aft the main-trysail sheet to steady her, but the wreck soon 
tore it to pieces. 

At 10 A.M. carried away the iron- tiller of the rudder, about nine 
inches from the head ; got stauncheons from each side, and secured 
it. Having no tiller or hole in the rudder-head to ship it Into, hauled 
the driver out to keep the ship steady. At noon split the driver 
close-reefed to pieces, got an awning up and down the mizen rig- 
ging. Blowing most violently, with a tremendous sea, and rolling 
gunwales under* Pumped ship every two hours, but ship not making 
more than one or two inches water per hour. Threw the water 
casks overboard to clear the decks. 

At 8 A.M. the commanding officer of the troops kindly volunteered 
to attend the pump, and divided his men into watches $ and for that 
duty also stationed sentries over the hatches and lights in the gun 
decks to protect the spirits and powder below. Lat. 22° 55', long. 
60** 23'* by the captain's account Wind E.N.E. to S.E. Lat. by 
log, 22° 23' S. (Lat. 22° SO', long. 61° 20' E.) 

rth April. 

At 2 p. M., heavy gale, ship labouring in the trough of the sea, 
gunwale under, not having any after sail to keep her head to the sea. 

At 4 P.M. moderated a little^ occasioned her to strain very much and 
ship seas constantly, with heavy rain. 6 p.m., vivid lightning and 
very many squalls, with sudden calms for a few moments. 

At 8 p.m. blowing violently, fore topsail blew adrift, ship's head 
W.N.W. and veered to S.W. At 10 p.m. carried away the fore top- 
mast, and the foresail got loose and blew to pieces. 

Midnight* blowing a perfect hurricane, with a tremendous cross 
sea running, and the ship rdiling most violently. Raining very 
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Extracts from the Log of the ship Sea Queen (eontinuecl). 

Remarks (continued), 

heavily, and constant vivid lightning during the night ; ship at the 
mercy of the wind and waves, with the helm lashed a>lee. 

At Ih. 30 m. a furious gust carried away the main-mast close by 
the deck, which fell on the poop (starboard side), with the wreck of 
main topsail. 

At 2h. 30 m., the mizen-mast having no support, fell over the 
taffrail, destroying the binnacle wheel and gig on larboard quarter. 

At 4 A.M. still blowing furiously, and ship rolling in the trough of 
the sea. Daylight, blowing a hard steady gale from S.W. and 
raining heavily. Ship labouring very heavily, and shippin g seas over 
all. The foremast, with the wreck of the topmast, swinging about 
most fearfully, every moment expecting to see it go over the side, 
and unable to clear away any of the wreck from the violent rolling 
and motion of the ship. 8 a.m., hard gales from S.W. Noon, same 
weather, ship's head N.N.W., drifting !§ mile per hour. Lat 
22P 23'. long. 60° 20' S. 

8th April. 

At 8 P.M. moderated a little, cleared away the head of the main- 
mast and mizen-mast from the stem, and the main topmast from the 
quarter, but unable to do anything with the wreck of the fore top- 
mast forward. At 8 a.m. got a stay and a pair of shrouds on the 
foremast to save it, if possible, and assist in gaining some port of 
safety ; but could not succeed in getting them up. Sunset, still 
blowing a heavy gale, with a tremendous heavy sea running, and 
constant rain ; the ship rolling fearfully in the trough of the sea, 
and shipping water fore and aft over all, and unable to keep the fire 
in for cooking for nearly three days. 

Midnight, gale decreasing, but still blowing hard, and the ship 
rolling heavier than ever, and quicker. A heavy cross sea running, 
ship shipping water frequently over all. The sky breaking up and 
every appearance of the gale being over. Daylight, fresh S.W. winds 
with confused cross sea running westerly ; got the ship's crew on 
the poop, and trunched the mizen-mast over the stem ; commenced 
securing the foremast with a stay and pair of shrouds on the star- 
board side, the whole of them being carried away and all but the 
after pair on the larboard side. The carpenter fitting a preventer 
tiller on the rudder head, and part of the crew clearing away the 
wreck of the main-mast and main-yard. Noon, gale decreasing and 
less sea ; opened the hatches, after having been battened down three 
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Extracts from the Log of the ship Sea Queen (eoniinued). 

Remarks on 8th April (continued), 

days, and let in the air below, and fortunately there has not been 
any person seriously injured during the gale. 
Noon, lat. ob. 21° 53', long. 60° 37' per chr. 

9th April. 

P.M., strong winds, lulls at times, with passing showers of rain • 
employed in securing the foremast and foreyard with a topsail sheet 
for a . At 8 a.m., more moderate, with passing showers of 

rain, bent the fore-topmast-staysail, wind northerly. Throughout 
the night moderate weather and cloudy, ship rolling heavily. Day- 
light, turned-to all hands, fitted lifts, &c. for the foreyard and bent 
the old fore-topsail, single-reefed, for a foresail ; launched the main- 
mast overboard, after nearly staving in the bulwarks, and got it clear 
of the ship, and clearing away the wreck, &c. 

Ob. lat. 21° 26', long. 60° 21' E. per chr. 

10th April. 

Moderate, fine weather; employed clearing away the wreck, set- 
ting up the starboard foreyards, and clearing away to get the fore- 
topmast down on deck, which is hung and jammed well with the 
slings of the foreyard. 8 p.m., ditto weather, wind at north. 
Throughout the night, moderate and fair weather. Daylight, com- 
menced reefing to get the fore-topmast on deck clear of the 
foreyard. Noon, fine clear weather; 11 inches in well. 

Lat. ob. 20° 18' S., long. 60° 18' chr. 

nth April. 

Employed about the fore-topmast. 2 p.m., succeeded in getting it 
on deck in safety, took off the cross-trees and purchases, secured it on 
deck, afterwards secured the foreyard. 8 p.m., light winds N.N.W, 
to N.N.E. Throughout the night ditto weather. Daylight, called 
all hands, reefed topsail, fore-foresail, and employed in getting the 
fore-topsail launched aft on the poop for the carpenters to fit as a 
mainmast and looking for rope for rigging. 

Lat. 21° 22^, long. 60° 36' E. 
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No. 8. ON THE Diagrams. 

Extracts from the Log of the barque Velore, from Calcutta to 
Maurittiis, A light ship. Coolies on board. 

26th March, 1843, wind S.S.W., lat. Q^' 47', long. S3P 45', bar. 
29.60, ther. 84, all sail. 

On the 27th, wind S.E., lat. ir 5', long. 81° 41', bar. 29.50, ther. 
84, fresh gale. 

On the 28th, wind S.E., lat 13*^ 52', long. 79** 36', bar. 29.60, th^r, 
84, single-reefed topsails. 

On the 29th, wind E.S.E., lat. 15° 20', long. 76° 58', bar. 29.55, 
ther. 84, two reefs in the topsails. 

On the 30th, wind S.S.E., lat. 16° 7', long. 75° IC, bar. 29.45, 
ther. 84, close-reefed topsails. 

On the 31st, wind S.E., lat. 16° 15', long. 71° 12', bar. 29.46, ther. 
84, close-reefed topsails. 

1st April, wind S.S.E. to S.E., course S.W., scudding, heavy gales, 
dirty weather, rainy. 2 a.m., lightning, thunder, and rain. Three 
reefs in the topsails. Run 164 miles in twenty-four hours. Lat. 
18° 48', long. 69° 33'. 

On the 2nd, wind E.6.E. and S.E., squally, wild, unsettled, at one 
time carrying top-gallant-sails, and the next close-reefed topsails. 
Course 188 miles to S.W. Lat. 19° S., long. 65° 47'. 













Lee 




Hours 


K. 


p. 


Courses. 


wind. 


way. 


Remarks. 






3rd April. 


1 

2 


8 




W.byN. 


E. by S. 




P.M., strong trades and squally 
with rain, two-handed the 


3 


8 


4 








mainsail, in mizen and main- 


4 












topgallant-sail. 2h. 30m., in 


5 












second and third reefs main- 


6 












topsail, and second and third 


7 












reefs from topsail, and up fore- 


8 












sail. 4, more moderate, set 


9 












foresail. 6, strong gales and 


10 












squally with rain } well, 9i| in- 


11 












ches. 


12 












Midnight, strong gales and 
squally, ship labouring heavy 
and snipping a great quantity 
of water on aeck, the sea con- 














1 




4 


W.byN. 






2 




4 








3 


8 


4 








tinually breaking on board. 


4 


8 


4 








A.M., strong gales and squally, 


5 


7 


4 








with rain at times. 4, strong 
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EwtreioUfrom the Log ofHiA barqu$ Velobk (eontinuett). 



mmmimmtmm 



Hours 



K. 



6 

7 
8 

9 
10 
11 
12 



1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 

1 
2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 



7 
7 
7 
7 
7 
7 
7 



7 
7 

6 
6 
6 
6 



p. 



4 
4 
4 



Coanei. 



W.byK 

IN. 



W. JN. 



West. 



W.N.W. 



UpE. 
OffN.E. 

bvE. 

Up S.W. 

offWbyS 



Up S.W. 
offWbyS 



UpW. 
offWNW 

Up S.S.E 
Off S.E. 

UpSSW 
OffS. 



Wind. 



K 



E. by S. 



S.S.E. 



S.E. 
S.S.E. 



South. 



Lee 
way. 



S.S.W. 
S.W. 



W.S.W. 



Semarkf. 



3rd April (continued). 
gales, pumped ship at 10 inches 
with a heavy sea, ship labour- 
ing very heavy and shipping 
great quantities of water, the 
sea continually breaking on 
board, and strong gales, and 
squally, with rain. Noon, in- 
creasing gale with rain, close* 
reefed the topsails and reefed 
the foresail, ship shipping a 
great quantity of water, a heavy 
cross sea. Sun obscure. 

Lat. 20^47', long. 63^ 10', account. 

(Lat. 20°.) 



4th April. 

P.M., strong gales and squaUy 
with heavy rain. 2h. 30m. 
hauled main-topsail and fore- 
sail. 4, increasing gales and 
squally with heavy rain. 6, 
hard gales with heavy squalls, 
wove ship to the northward, 
hauled the fore-topsail and 
brought the ship to under lar- 
board reef main-trysail. At 8, 
wove ship to the westward, 
hard gales with heavy squalls 
and rain. 9h. 30m.» starboard 
lower boom washed away. 

Midnieht, hard gales with heavy 
squidlsand constant heavy rain ; 
ship labouring heavily and 
shipping great quantities of 
water. 

A.M., increasing scales with heavy 
squalls and heavy rain. 4, 
gale increasing and a heavy 
sea. 6, gale increased to a per- 
fect hurricane, blowing the 
sails adrift from the yards; a 
heav^ sea running, labouring 
heavily and shipping much 
water. 8, wore ship to the 
southward. Noon, hard gales 



mufmmmrmm'm 
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Extracts from the Log of the barque Yelore {eontinueti). 



Houn 



K. 



1 

2 
3 

4 
5 
6 
7 

8 

9 
10 
11 
12 

1 
2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 



1 
2 
3 
4 
5 
6 



2 
2 
3 
4 
4 
4 



p. 



4 
4 



4 

4 



Coursef. 



Up s.w. 
Vs. 

offSbyW 



Up S.W. 
OffSSW. 
Up S.W. 

by W. 
Off S.W. 

byS. 
upWSW 
Off S.W. 



Winds. 



UpW. 
offWSW 



upWbyS 
Off S.W. 
by W. 



UpW. 
offWbyS 



W. by N. 



W.N.W. 
NWbyW 

N.W. 



N.N.W. 



W. by N. 

W.S.W. 

N. by S. 



NWbyN 



N.N.W. 



North. 

N.W. 

NWbyN 



Lee 

way. 



7 
7 
7 
7 
7 
7 



7 
7 
7 
7 

7 
7 
7 
7 
7 
7 

6i 

6 

5 

5 

5 

5 



2 
2 
2 
2 
2 
2 



Remarkis. 



4th April (continued). 
with heavy squalls and a heavy 
cross sea ; ship labouring 
heavily and shipping great 
quantities of water. Sun ob- 
scured. 

Lat. 19° 27', long. 62° 36' E. 

See Barometer at page 181. 






5th April. 

P.M., strong ^les with a heavy 
cross sea, ship labouring heavily 
and shipping much water ; sent 
down top-gdlant-yard. 

At 4, strong gales with heavy 
squalls. 

8, hard gales with a tremendous 
heavy sea. 

Midnight, strong gales with light 
rain at times, a.m., strong 
gales and squally, with small 
rain at times. 4, more mode- 
rate weather. Daylight, set 
fore-topmast-staysail, fore-trv- 
sail, and reefed mizen. At 6n. 
45m., saw the island of Rodri- 
guez bearing N.E. by E., dis- 
tance 405 leagues. 

Noon, more moderate, with a 
heavy N.W. sea; set close- 
reefed fore and main-topsail. 

Lat. 19° 57', long. 62° 50' E. 



6th April. 
P.M., strong gales with squally 

appearance, ship pitching very 

heavy. 
4, fresh ^ales and squally, sent in 

flying ;)ib and boom. 
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Extracts from the Log of tfie barque YEtORE (continued). 



Hours 

7 

8 

9 

10 

11 

12 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

1 

2 
3 
4 
5 
6 

7 

8 

9 
10 
11 
12 

1 
2 
3 
4 
5 
6 
7 

8 


K. 

2 

2 
2 
2 
2 
2 

2 

3 
3 
3 
4 
5 

5 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 

4 
4 
5 

5 


p. 

4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 

4 

4 
4 
4 
4 
4 

4 
4 

4 
4 


Courses. 


Winds. 


Lee 
way. 

21 

21 

21 

3 

3 

3 

3 
3 
3 
3 
4 
4 
2 
2 
2 
2 

U 

1 


Remarks. 


Up 

W. by N. 

OffWiN 

upWNW 

OffW. 

upWNW 
OffWiS. 

W. by N. 

W.N.W. 
NWbyN 

W. by N 

IN. 


N.byW. 
North. 

North. 

N. by W. 

North. 
N. by E. 
N.byW. 


6th April (continued), 

6, squally, appearance of bad 
weather, hauled main-topsail. 

8, fresh gales and squally with 
small rain at times. 

Midnight, moderate gales and 
clear weather. Moderate gale 
and clear. 

4 A.M., decreasing gales and 
cloudy with rain at times. Day- 
light, set main-topsail and fore- 
sail out close-reefed, set the 
jib. A sail on lee-boom stand- 
ing to the southward. Out 
third reef topsails and reefs of 
the courses and mizen, set gaft- 
topsail. 

At 11, out second reef main-top- 
sail. 

Noon, fresh breeze and cloudy. 

Lat. 20^ 8' S., long. 62° 10' E. 


W.iN. 
West. 

W. by S. 

W.S.W. 

S.byW. 
W.bvN i 

N. 


N.W. 

N.N.W. 

NWbyN 

N.W. 

W. by S. 
S.W. i S. 


7th April. 

P.M. Strong breeze and squally 
with rain. Out second reef of 
the topsails, hoisted topgallant- 
yards. 

2h. 30m., set main topgallant-sail. 

4h., moderate breeze and cloudy. 

At 7h., in gaft-topsail and main- 
topgallant-sail. 

At 8n., strong breeze and cloudy, 
in second reef of the topsail. 

Midnight, strong breeze and 
squally at times. 

A.M., strong breeze and squally. 

At 3h. 30m., set main-sail. 

At 4h., moderate breeze and 
cloudy, with rain. 

At 5h., wore ship to the west- 
ward. 

At 8h., strong breeze with a 
heavy S.W. swell ; out second 
reef fore-topsail ; set main-top- 
gallant-sail. 
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EXTRACTS FROM LOQ-BOOKB. 



Extracts from the Log of the barque Velobe (eontinuBd). 



Hours 

9 
10 
11 
12 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 

1 
2 
3 
4 
5 
6 

7 

8 

9 
10 
11 
12 


K. 

5 
5 
4 
4 

5 

5 
5 
5 
6 
6 
6 
6 
5 
5 
6 
6 

6 
6 
6 
5 
5 
5 
4 
4 
4 
5 
5 
4 


F. 

4 
4 
4 

4 

4 

4 
4 

4 
4 


Courses. 


Wind. 


Lee 
way. 

_ 

u 
li 
u 
IJ 

14 
li 
14 


Remarks. 


W.N.W. 


S.W. 


7th April (continued). 
At lOh., in second reef fore-top- 
sail, and furled main-topgd- 
lant-sail. 
Noon, fresh breeze with a heavy 

S.W. swell. 
Lat." 20° 25' S., long. 60" 30' E. 


W.N.W. 

WbyWi 

N. 
W.N.W. 

SW.byW 

N.W. by 
W. iW. 

W.byN.^ 

N. 
W.N.W. 

W.byN.i 

N. 
W.byW. 


s.w. 

S.W.iiW. 

s.w. 

SW.byW 

SW.byW 

S.W.iW. 
S.W. 

S.,W. i s. 
S.W.S. 


8th April. 
P.M., strong breeze with passing 

squalls. Watch as most useful. 
At 3h., set main-topgallant-sail. 
At 4h., fresh breeze and cloudy, 

with a very heavy S.S.W. 

swell. 
At 6h., increasing breeze and 

cloudy. 
At 8h., steady breeze and fine 

clear weather. 
At 9h., set fore-topgallant sail. 
Midnight, fresh breeze and fine 

clear weather with a very 

S.S.W. swell. 
A.M., fresh breeze and cloudy. 
At 4h., steady breeze and cloudy 

with a heavy sea from the 

S.S.W. 
Daylight, out second reefs of the 

topsails. 
At 8h., decreasing breeze and 

fine. 
Noon, steady breeze and fine 

weather, out first reef fore-top- 
sail, tacked ship to the S.E., 

a strong northerly current. 
Lat. 19° 28', long. 58°. 



On the 9th, in lat. 20° 3', long. 58° 58', wind S.W., fine, a heavy 
southerly swell. 

On the 10th, lat. 20° 43', wind W. to N.N.W^, at 3 p.m. spoke the 
Broxhoumhury. 
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No. 9. ON THE Diagrams. 
Extracts from the Log of the Katherine Stewart Forbes, /rom 

Singapore to London, 1843. 

On the 23rd March, 1843, wind S.W. to E. by S., squally and 
heavy rain, lat. 11° 25', long. 98° 46' E. 

On the 25th, wind E.S.E., in lat. IF 59' S., long. 95° 52' E. 

On the 26th, wind E.S.K, in lat 13° 34' S., long 92° 31' E. 

On the 27th, wind S.E., in lat. 14° 48' S., long. 89° 20' E. 

On the 28th, wind S.E. to east, heavy swell, running west, squally 
and showery. Topgallant sails set. In lat. 15° 44', long. 86° 25' E. 

On the 29th, wind E. by N., " dirty weather, heavy rain and severe 
squalls" " Shipping seas over all." Carried away some sails. Lat. 
16° 20', long. 83° 18'. 

On the 30th, wind E. by N., more moderate but heavy rain. Set 
studding-sails. Lat. 17° 20, long. 81° E. 

On the 31 St, wind east, *^ unsteady trades, strong winds, heavy sea, 
constant rain, split main-royal and foretop-staysail, lat. 17° 45', long, 
78° 39'." 

On the 1st April, wind east, "strong variable trades,** rainy, latter 
part more settled, carrying studding sails, lat. 18° 28', long 75° 59'. 

On the 2nd, wind east, light wind, variable, calm, at 6 p.m. 
" A beautiful starlit night," followed by a " delightful morning, and 
every appearance of a fine day," lat. 18° 51', long. 73° 58'. 

On the 3rd, wind E. by N., fine, lat. 19° 13' S., long. 72° 5' E. 

On the 4th, wind E.N.E., steady trades, fine weather. The " night 
beautifully fine and starlit." Lat. 20° 21', long. 70° 8' E. 

On the 5th, wind E.N.E., fine weather, beautiful night, carrying 
studding-sails, lat. 21° 32', long. 68° 20'. 

On the 6th, wind E.N.E., course W.S.W., first part fine, latter 
part squally, " heavy rain and a confused sea," ship rolling heavily 
and shipping water over all. Midnight, every appearance of a breeze, 
heavy swell aiising from S.E., ship rolling awfully; in all studding- 
sails, royals^ and topgallant-sails ; lat. 22° 30, long. 66° 12'. 



Hours K. 


p. 


Courses. 


Wind. 


Remarks. 


1 

2 
3 


6 
6 
6 


W.S.W. 


E.N.E. 


7th April. 
A heavy cross sea and blowing heavy, 
ship rolling and straining a good 
deal, besides shipping seas over all 



Y 2 
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EXTRACTS FROM LOG-BOOKS. 



Extracts from the Log of the KATHEaiNE Stewart Forbes (eont,) 



Hours 

4 

5 
6 

7 

8 

9 
10 
11 
12 

1 
2 
3 
4 
5 
6 

7 

8 

9 
10 
11 
12 

1 
2 
3 
4 
5 
6 

7 

8 

9 
10 
11 
12 

1 
2 
3 
4 
5 
6 


K. 

6 
6 
6 
6 
6 
fi 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

3 
4 

5 

."» 

5 
5 
5 
5 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 


F. 


1 Courses. 

West. 


Winds. 


Remarks. 


East. 


7th April (continued). 
fore and aft a quantity of water 
went down the store-room scuttle 
into the cabin. Ship under sail 
according to the wind. At 8h. a.m , 
ship rolling awfully, and taking 
seas into ttie cabin through the 
doors. All the watch trying to 
keep the water from going down at 
aft, by baling, but of no avail ; ship 
making water with us fast, star- 
board pumps of no use. At 4h. 
A.M., both the topsails went down 
out of the bolt ropes. At daylight, 
a tremendous gale or hurricane with 
a confused cross sea running at E. 
and S.E., stowed every sail except 
the foresail and scudded under it. 
At lOh., thick weather and rain ; 
sounded the well at noon, and found 
ship making a great deal of water, 
all hands employed in baling water 
out of the cuddy, and the rest keep- 
ing the pumps agoing. Sun ob- 
scured. 
Lat. 22° 58', long. 63° 40', E. 


West. 


East. 


8th April. 

A severe hurricane and a tremendous 
sea runninfir, ship completely bury- 
ing herself in the sea $ found all 
her upperworks working. Exa- 
mined and found all the stanch- 
eons gone short off by the covering 
board fore and aft ; ship labouring 
awfully ; could not heave the ship to 
for the sea for fear of clearing snip 
decks. 

At midnight, ditto weather: a sea 
struck us on the poop and carried 
away the gig and davits and bent 
the cutters iron davit right up j 
smashed the poop skylight and 
donkey boom, and sent everything 
adrift on the poop. At 8h. a.m., 
held a consultation among the 
officers and men of the vessel about 
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Extracts from the Log of the Katherine Stewart Forbes (cont). 



Hours 

7 

8 

9 

10 

11 

12 


K. 

7 
7 
7 

1 
1 
1 


F. 


Courses. 


Wind. 


Remarks. 


Hove-to. 


S.E. 


Sth April (continued). 
lightening ner abaft, and were all 
of opinion that no time should be 
lost in doing so for the preservation 
of the ship and our lives. 

Commenced throwing articles over- 
board. 

Lat. 23° 30', long. 60° 50' E., per 
account. 



Note from Mr. Butterworth, second mate. 
In the course of these twenty-four hours the wind gradually veered 
round south and S.S.W. At noon it was at S.W., when the ship was 
hove-to on the larboard tack, and gradually fell off to N.E. on the 
same tack all the time. The ship was on the larboard tack when the 
guns were thrown overboard. 



Hours 

1 

2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 

1 
2 
3 
4 
5 
6 

7 

8 

9 

10 


K. 


F. 


Courses. 


Wind. 


Remarks. 


N.W. 
N.E. 


S.W. 

N.W. 
West. 


9th April. 

Blowing furiously and an outrageous 
sea running, stowed foresail, and 
hove-to under main-trysail and fore- 
topmast - staysail. Still heaving 
cargo overboard and at the pumps. 

At 2h. P.M. a sea struck us and carried 
away all the stancheons and bul- 
warks fore and aft, taking with it 
eighteen water-casks of different 
sizes, starboard swinging-boom, pig- 
sty, three flour casks, gun-shot ; two 
guns being adrift were obliged to 
throw them overboard, carried away 
all our bowsprit, bobstay, &c. 
People clearing the wreck and at 
the pumps. Uot spars and ridge 
ropes fore and aft tne side of the 
ship for safety. Seas going clear 
over us and quantities of water 
going below. Blowing a tremen- 
dous hurricane of wind. Got the 
bowsprit secured again,* all the 
ship's upper works completely adrift, 



* The vessel was kept before the wind for four hours while 
securing the bowsprit. 
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Extracts from the Log of the Katherine Stewart Forbes (eont.) 



Hours K. 


F. Counei. 


Wiad. 


Remarks. 






10th April continued). 


11 






head-rails, bumpkins^ and in fact all 


12 




4 


her topsides. 
^t noon, ditto weather, all hands at 
the pumps or clearing away the 
wreck. Found the ship much more 
lively and making mucri less water ; 










1 








starboard pump useless. 








Lat. 23° 20, long. 61° 30'. 






10th April. 


1 


North. 




At Ih. P.M., weather moderating. Set 


2 






foresail and mizen to sleadjr her. 


3 
4 3 




N.N.W. 


Ship still rolling and shipping 
quantities of water fore and aft ; 


5 4 






less wind. Split the mainsail and 


6 3 






main -topgallant-sail during the ^e. 


7 3 

8 3 




- 


People at pump and securing thmgs 
on deck. People living in the after 
cabin during the gale. Three pigs 


9 3 






10 3 






drowned, and three dozen fowls, 


11 3 






&c. &c. 


12 3 






Midnight, much finer, ship not making 
so much water, only pumped ship 


1 3 






every four hours. Everybody's 


2 3 






clothes wet fore and aft. At day- 


3 3 






light, bent the best topsails and set 


4 3 






them, also the jib and fore-topgal- 


5 3 






lant-sail ; repaired mainsail and set 


6 3 






it; sent main-topgallant-sail down 


7 3 






to repair it. 


8 3 






Noon, weather clearing up, ship not 


9 3 






making much water; sea going 


10 3 






down; six seamen laid up sick 


11 3 






through the weather. During the 


12 3 






bad weather gave the ship's com- 
pany grog four times a day. 








Lat. 22° 53', long. 60° 4'. 



On the 11th, 1 p.m., wind N. by W., course W. by N. 3 miles ; 
12, wind N.N.W., course west, 3 miles ; 1 a.m., wind N.W., course 
west, 3 miles ; 12, wind N.W., course W.S.W., 3 miles ; fine weather 
but variable; heavy swell continues; wind light; lat. 23° 21', long* 
59° 38' E. 

On the 12th, 2 p.m., wind N.W., course W.S.W., 4 a.m., wind 



VHiWiW 
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Extracts from the Log o/tlie Katherine Stewart Forbes (cont.) 

west, course S.S.W., moderate weather, wind light and changeable. 
A swell. Lat. 24°, long. 58° 14' E. 
On the 13th, wind N.W., bore up for the Isle of France. 



No. 13. ON THE Diagrams. 



Extracts from the Log of the ship Framjee Cowajee, from Calcutta 

to Mauritius. 

27th March, 1843, wind S.E. to E.S.E., fine, lat. 10° 46', long. 
82° 41'. 

On the 28th, wind S.E. and S.S.E., heavi/ gales, constant rain, a 
confused sea running ; under double and treble-reefed topsails ; lat. 
12° 22', long. 80° 41' E. 

On the 29th, wind S.S.E. to S.W., strong breezes, squally and 
thick hazy weather, lat. 13° 20^ S., long. 78° 20' E. 

On the 30th, wind S.W., west to N.W., occasional squalls, more 
moderate, lat. 14° 18', long. 78° E. 

On the 31st, wind N.W. to N.N.E., steady breezes, cloudy, a cross 
sea, lat. 15° 24', long. 75° 41' E. 

1st April, wind N.E. by N., squally at times, reefs in the topsails, 
lat. 16° 7', long. 72° 15'. 

On the 2nd, wind N.N.E. , threatening weather, hard squalls, three 
reefs in the topsails, a.m., moderating, lat. 16° 50', long. 69° 9' E. 

On the 3rd, wind N.W., squally and unsettled weather, a heavy 
cross sea, ship pitching bows under, lat. 17** 18', long. 66° 18' E. 

On the 4th, wind N.N.E., north, N.W., a strong gale, ship 
labouring heavily. Midnight, a continued succession of hard squalls 
and small rain. Noon, moderate, a "heavy cross confused sea." 
Lat. 18° 8', long. 64° 10'. 

On the 5th, wind N. by E. to N.N.W., moderate breezes, occa- 
sional squalls, but a very heavy cross sea running. Lat. 18° 50' S., 
long. 63° 6' E. 

On the 6th, wind N.N.W., squally with rain, lat. 19° 10', long. 
61° 56' E. 

On the 7th, wind N.N.W., N.W., and W.S.W., light breeze and 
fair. Midnight, squally, small rain. 6 a.m., taken aback with a 
squall from the southward; "a very high sea from south as if it had 
been blowing." Lat. 19° 42', long. 60° 20'. 
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Extracts from the Log of the ship Frimjee Cowajee (continued). 

On the 8th, wind S.W., moderate with rain, lat. 18^ 47', long. 

59° 12' E. 
On the 9th, wind S.W., clear and light hreezes, lat 18° 55', long. 

59° 12' E. 

On the 10th, wind N.N.W., fine weather, lat. 19° 42', long. 59° IC E. 

On the 11th, wind N.N.W., cahn, lat. 20° 12', long. 58° 28' E. 



No. 14. ON THE Diagrams. 

Extracts from the Log of the Surat Merchant. 

April 1st, 1843, wind north, weather squally, lat. 15^ 38', long. 
74° 13' E. 

On the 2nd, wind N.N.E. to N.W., squally with rain, lat. 16° 28', 
long. 7'2P 41'. 

On the 3rd, wind N.N.E. to N.N.W., wild unsettled weather, a 
heavy sea, squally with rain, occasionally fine, lat. 17° 22', long. 
70° 37' E. 

On the 4th, wind N.N.E., fresh breezes, fine. 8 p.m., a confused 
seaylsiU 17° 57', long 68°. 

On the 5th, wind north, breeze decreasing, a heavy head sea. 
Midnight, heavy rain, ship pitching, lat. 18° 31', long. 65° 46' E. 

On the 7th, wind north to N.W. by W., a heavy southerly swell, 
squally with rain, a "confused heavy sea," lat. 19° 32', long. 61° 51'. 

On the 8th, wind W.S.W., west, W.N.W., fresh breezes, a heavy 
confused swell, the vessel pitching bows under. Midnight, a heavy, 
head sea (S.S.W.). Noon, fresh breezes and clear weather, lat. 20° y 
S., long. 61° 30' E. 

On the 9th, wind N.W. by W., fine weather but a heavy con- 
fused swell, lat. 19° 31' S., long. 61° 11' E. 

On the 10th, wind W.N.W., N.N.W., a heavy head sea, moderate 
and fine, lat. 20° 10', long. 60° 29'. 
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No, 10. ON THE Diagrams. 



Extracts from the Log of the barque WAYERLEYy from Batavia to 

liotlerdam* 

(Lost her Log-hook in tlie gale*) 



Hoan 



1 

2 
4 
6 
8 
10 
12 

1 
2 
4 
6 
8 
10 
12 



2 
4 
6 
8 
10 
12 

2 
4 
6 
8 
10 
12 



K. 



6 

7 
7 
7 
7 
7 
7 

7 
7 
7 
7 
7 
7 
7 



p. 



4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 



CoursM. 



W.byS. 



W.S.W. 

S. by E. 
toS.S.W. 



Wind. 



East. 



E.b.E* 
E. by S. 



Remarks. 



Wednesday, 5th April. 

P.M., commences with fresh breezes, 
and squally with showers, and a 
strong^ swell, ship rolling heavily, 
and snipping much water on deck. 

At 8h. P.M., same weather, in main- 
topgallant-sail. 

Midnight, ditto weather. 

At 6h., strong gales and squally with 
rain, furled the fore-topsail. 

At noon, gale increasing with a heavy 
sea, shipping much water over all ; 
pumping ship every four hours. 

Lat. 21° 18', long. 66° 1^, account. 
(Lat. 21° 28', long. 62° 20^ E.) 



Thursday, 6th April. 

Strong gales and heavy squalls with 
a high sea, ship rolling heavily and 
shipping fi'reat quantities of water 
over all. Washed a quantity of the 
starboard bulwarks away. 

At 5h., gale increasing to;a hurricane ; 
in close reef of main-topsail and 
furled foresail. Hove- to under 
close - reefed main - topsail, ship 
lurching heavily, and taking in 
water. 

At 8h. the sea stove in a strong bulk- 
head in front of the poop made of 
three-inch deal, also destroyed a 
new topmast set sail with which it 
was covered. After which the sea 
swept away the cabin bulkheads, 
carpenter's, second mate's, and pas- 
sengers' cabins, with the whole of 
their clothes, notwithstanding all 
our efforts to prevent it. 

At midnight, ditto weather. 
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Extracts from the Log of the barque Waverley (continued). 



Hours 



1 

2 
3 
4 
5 
6 
7 

8 

9 

10 

11 

12 

1 
2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 



K. 



P. 



Courses. 



4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 



W.S.W. 



Wind. 



Remarks. 



a 



E. by S. 



Thursday, 6th April (continued). 
A.M., a great quantity of bulwarks 

gave on both sides. 
At 8h., more moderate. 
At noon, the gale considerably abated. 

Thick hazy weather, with rain 

pumps going constantly. 
Lat. 21° 40' §., long. 65° 20^ E., per 

account. Lat. 21° 40' S., long. 61 

50' E. 



yf 



Friday, 7th April. 

Fresh breezes and thick weather with 
constant rain; out close-reef of 
topsail and set the foresail. 

At 5h., ditto weather, second reef of 
main-topsail out. 

At lOh., the gale increased rapidly, 
the wind veering round the com 
pass. Took in the foresail ; washed 
away the hencoops, one studding- 
sail-boom, one topgallant-sail off the 
poop, and the jolly-boat from the 
quarter. Stove in the deadlights. 

At Uh., blowing a tremendous hurri- 
cane, took in the main-topsail and 
hove-to under bare poles on the 
larboard tacks. 

A.M., blowing a hurricane, with thun- 
der, lightning, and rain j the star- 
board side being completely under 
water. The whole of the cabins 
washed away except the starboard 
aft one in which the sails were 
stowed, all the captain's and of- 
ficers' clothes, a great quantity of 
cabin stores. About this time the 
log-book was washed away. 

At 5n., the ship down on her beam 
ends ; cut away the foremast which 
carried away the main-mizen-top- 
mast and jib-boom with it, and all 
their rigging. Also two topgallant- 
studding-sails from the maintop. 
The wreck damaging the mainsail, 
mizen, main-trysail, and gaff-top- 
sail. The main-topmast stove m 
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Extraet9fr(m the Log of the barque Waybrlet (continued) t 



Hours K. 



F. 



Courses. 



2 
4 
6 
8 
10 
12 

2 

4 

6 

8 

10 

12 



wind. 



2 
4 
6 
8 
10 
12 

2 
4 
6 



off N.W. 



S.W. 







4 
4 
4 
4 
4 
4 

4 
4 
4 



Remarks. 



Friday, 7th April (continued), 
the quarter gallery in going astern. 
Cut away six casks of water, two of 
beef, two of pork, and two casks of 
hams from the starboard side, after 
which the ship righted consider- 
ably. 

At 8h., Bounded the pump, found four 
feet of water in the hold. 

Lat. 22° 30', long. 60° 40'. 



Saturday, 8th April. 

Strong gnles and hazy weather, with 
rain, the ship lying very much on 
her side, from which we conjectured 
that the cargo had shifted ; threw 
the starboard gun overboard; the 
decks constantly under water. Dis- 
covered the mizenraast to be sprung 
and the guard-board from the star- 
board side forward. 

At 9h. more moderate ; ship labouring 
heavily and taking in immense 
quantities of water. 

A.M., fresh gales and cloudy with a 
heavy sea, threw about 540 bags of 
rice from the fore hatchway, mostly 
from the starboard side to endea 
vour to get the ship upright. Ends 
with strong winds and cloudy with 
a heavy swell. Pump constantly 
going. 

Lat 21° 54', long. 64° 10' E., account. 

1 (Lat. 22° 20', long. 60° 30' E.) 



Up W. 
NWbyN 



W.S.W. 



9th April. 

Fresh breeze and cloudy with a heavy 
swell, the sea constantly washing 
over the decks. Set tne double- 
reefed mizen. 

At midnight, ditto weather. 

A.M., ditto weather, threw about 320 
bags of rice from the after hatch- 
way, mostly from the starboard side 
to hieher the ship and brine her 
upright. Ends moderate and cloudy 
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Extracts from the Log of the barque Waverley (continued)* 



Hours 

8 
10 
12 


K. 


F. 
4 

4 
4 


Couraet. 


Wind. 


Remarks. 






9th April (corUinued), 
with a heavy swell, ship rolling 
heavily and taking in much water 
Found that we gained on the pump. 
Lat. 22°, long. 60^ 2^ E. 



lOth April, — See the Robin Gray's LogoftJie lOth, 

No. 11. ON THE Diagrams. 
Extracts from the Log of the Parland. 



Date. 


Wind. 


Courses. 


Lat. 

15°55' 


Long. 


Remarks. 


April 
4th 


ES.E. 


w.s.w. 


78° 31' 


Generally fine. 


5th 


E.N.E. 




16°55' 
17°15' 


76° 8' 


Ditto. 


6th 


E. 




74° 15' 


Light breezes. 


7th 
Night 


E.N.E. 




17°57' 
18°34' 
19°19' 

19022' 


71° 49' 


Ditto, clear weather. 
Strong breezes and rainy. 


8th 


E. by N. 




69° 37' 


Moderate breezes. 


9th 


E.N.E. 




67° 50' 


Light airs, heavy swell from 
S.E. during 24 hours. 


10th 


E. 




64° 28' 


Fine weather. 



No. 12. ON THE Diagrams. 

Extracts from the Log of the schooner Wellington. 
In the wake of the storm. 



Date. 


Wind. 


Courses. 


Lat. 


Long. 


Remarks. 


April 

8th 


N.E. 

N, 
N.N.W. 


s.s.w. 


19°25' 
65°30' 




Squally with rain ; mode- 
rate, at times changeable; 
a heavy head sea. 



^s ateas^mj jM 
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Extraots from the Log of the schooner Wellington (continued). 



Date. 


wind. 


Courses. 


Lat. 


Long. 


Remarks. 


April 
9th 


N.N.W. 
N.W. 




20°3r64° 1' 


Ditto weather and heavy 
head sea. Ship pitching 
greatly. 


10th 


N.W. 

N. 

W.N.W. 




20047' 


62 28 


Steady breezes and fine 
weather, carrying top- 
gallant sails. 


11th 


N.W. 

N. and 

N.E. 




20°2r 


61° 15' 


Fine weather, carrying 
studding-sails. 


I2th 


NWbyW 




20°15' 
2004' 


60° 


Fine weather. 


13th 


W.N.W. 
W.S.W. 




59° 14' 


Ditto. 



No. 15. ON THE Diagrams. 
Extracts from the Log of the Gazelle from England to Mauritius* 



Date. 


Wind . 


Remarks. 


March 
30th 


South. 


Light winds and fair weather. 
Lat. 33° 19', long. 56° 39'. 


3lst 


Variable 
to N.E. 


Lat. 32° 36' S., 57° 50' E. 


April 
1st 


North. 
South. 


Cloudy with rain, fresh breezes. 
Lat. 31° 2^ S., long. 59° 20', account. 


2nd 


S.S.E. 


Cloudy and strong breezes. 
Lat. 27° 55', ob., long. 58° 45' E. 


3rd 


S. by E. 


Cloudy,heavy squalls, much rain,splitthe mainsail. 
Lat. 24° 46' ob., long. 60°. 


4th 


South. 


Squally, rainy, and cloudy. 
Lat. 22° S., long. 56° 26' E. 


5th 


S. by W. 

S.S.W. 


Heavy squalls, much rain, and under double-reefed 
topsails. Barometer fell to 29.25. Made Port 
Louis. 



APPENDIX. 



NOTE 1. 
Exmouth's Hurricane, Page 91. 

While the preceding pages were in the course of publication, some 
new and valuable information has been received bearing on the same 
subject. Through the kindness of Captain M'Eerlie, of the Ro^al 
Engineers, who was stationed in Port Louis when the vessels which 
suffered from the effects of the Eamouth hurricane put in to refit, and 
collected a number of extracts from their logs, we are enabled to 
clear up some points which, in the first account of this storm, ap- 
peared to be doubtful or incomplete. It will now be seen, by the 
following notes, that it was of a vortical nature, and progressing very 
nearly in the usual direction, from N.E. to S.W., but with somewhat 
less velocity, and turning more to the southward than in others 
occurring at the height of the hurricane season. It would appear to 
have been an extensive circuit of wind, formed between the monsoon 
and trade, which, as it encroached on the latter, rapidly became con- 
tracted in the sphere of its action, and proportionably augmented in 
violence, so that when it passed lat. 20°or21° S. it almost resembled 
an immense tornado, chiefly connected with the upper currents, and 
only embracing a very limited portion of the surface stratum, as in- 
dicated by unusually quick re-establishment of the S.E. trade-wind 
after the passage of the storm. These peculiarities might naturally 
be contemplated in hurricanes developed at the very close of the 
westerly monsoon, and when the S.E. trade has acquired the strength, 

Eermanency, and new position proper to the cold season ; and, we 
elieve, that that of the Eocmouth is the very latest in the stormy 
season, which has visited the South Indian Ocean with any degree 
of severity or calamitous consequences. 

It is too late to illustrate the course of this storm by diagrams, but 
any one who feels a keen interest in the subject may readily supply 
this deficiency, by projecting a series similar to that used in tracing 
out the Rodriguez gale of 1843, from the facts as arranged in the fol- 
lowing order. We take the liberty of pointing out to our readers the 
probable positions of the centre of the circle on each successive day, 
according to our own calculations, at the same time leaving them 
full discretion to fix on others which ma^ appear to be nearer the 
truth, as we only solicit a candid and unbiassed examination of the 
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facts. Although there are a few glaring errors in the dead reckoning 
of the vessels, yet the result of the whole is sufficiently conclusive. 
The extracts from the lo^-book of the Moscow alone contain the 
table of daily courses and distances, and this is so far fortunate as she 
appears to hare accompanied the gale for a week. 

April 27th.— Focus in Lat. 11° 30' S., Long. 83° E. 

The Exmouth, in lat. 10° 40^, long, ll"" 40' E., a fresh gale at south 
to S.S.W. 

The Coronet, in lat. 14° 56', lonff. 87** 14' E., wind at east to E.N.K, 
strong, squally, and accompanied by ** heavy rain." 

On this occasion the centre was evidently to the eastward of the 
Exmouth and northward of the Coronet, 

April 28th.--.Focus in Lat. 12° S., long. 81° E. 

The Exmouth, in lat. 10° 34' S., long. 77"" 10', the gale S.W. to 
u>est. See page 91. 

The Coronet, in lat. 15° 12' S., long. 85° 10, wind E.N.E., moderate 
trades, and showery. 

The Moscow, about lat. 14° S., long. 80° E., a heavy S.S.E. gale. 

The vortex appears to have been to the N.E. of the Moscow, and 
on a line between the Exmouth and Coronet. 

April 29th.— Focus in Lat. 13° S., long. 79° E. 

Exmouth, in lat. 11° 06' S., long. 7^"* E., a westerly gale. See 
page 92. 

Coronet, in lat. 15° 50' S., long. 83° E., wind N.E., " strong, tcith 
sharp squalls and a high sea, ship rolling excessively,** 

Extracts from, the Log of the Moscow, 29th April, 1840. 









Lee* 




Hour. 

P.M. 


K.' F. 

1 


Courses. 


Wind. 


way. 


Remarks. 












2 


2 


4 


SW.byW. 


S.S.K. 




Strong gales and squally. At 2 p.m., in 


4 


2 


4 








mainsail. At 10 p.m., in fore and 


6 


2 


4 








main topsails. 


8 


2 


4 










10 


2 


4 










12 


1 












A.M. 














2 


1 










At 2 A.M., set close-reefed main topsail. 


4 


1 










At 5 A.M., set close-reefed fore topsail. 


6 


2 


4 








Ends strong gales and rainy. 


8 


2 


4 








No obserration. 


10 


2 


4 








r.Rt. 14° S.; long. 78° 16' E. 


12 


2 


4 











In this, the first extract from the Moscow's log, we discover that 
she was in a severe storm, of a circular kind, with the centre to the 
N.E. or in her wake, and between the Exmouth in the moooson and 
Coronet in the trade-wind, 
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April 30th.— Focus in Lat. 13° SCX, long. 77° E. 

Bxmouth, in lat 11° 47', long. 78° 25' E., gale west to W.N.W. 
See page 92. 
Coronet, in lat. 16° 40^ S., long. 80° 54' E., a strong breeze at N.E. 

Eitracts from the Log of the American barque Moscow, 20th April, 1840. 



Hour. 

P.M. 

2 


K. 


F. 


Courses. 


Wind. 


Lee- 
way. 


Remarks. 


2 


up 


S.S.W. 


S.E. by S. 


Continues strong gales, and rainy. At 


4 




offSW.byW. 






2 P.M., the gale increasing, took iu 


6 












the fore and main topsails and fore- 


8 




upS.E.byS. 
off! South. 


East. 




sail ; hove-to under the main spencer, 


10 








and sent down the top- gallant yards. 


12 












Through the night, heavy gales, squally, 


P.M. 












with a bad sea on. Carried away the 


2 




up 


S.E. 


E. by N. 




bobstay ; took until dark to secure it. 


4 




off S.hyE. 






Ends heavy gales, and a bad sea on. 


6 












Ship lying to easy, and making good 


8 




up S.E. bjE. 


E.N.E. 




weather of it. 


10 




off S.S.E. 






No observations. 


12 












Lat. 15° 50' ; long. 76° 45'. (/ too much 
wetting,) 



The vortex would appear to have advanced to a line between the 
Moscow and Exmouth, and to the N.W. of the Coronet, 

May 1st.— Focus in Lat. 14° 4^ S., Long. 75° 30' E. 

Exmouth, in lat. 11° 36' S., long. JT" 10' E., a fresh breeze at N.W. 
to N.N.E. See Log at page 92. 

Coronet, in lat. 17° 20^S., long. 79° 06' E., a fine breeze at N.E. 

Pacific, lat. 18° 36' S., long. 81° 16' E., a fine light breeze, N.E. 
and variable. 









Extracts from the Log of 


the Moscow, Ut May, 1840. 


Hour. 

P.M. 

2 


K. 


F. 
up 


Courses. 


wind. 


Lee- 
way. 

7 


Remarks. 


S.S.E. 


N.E. 


Continuing heavy gales and rainy, until 


4 




off 


S.E. by S. 






6 A.M., when, the weather getting 


6 












better, kept off and made sail. Set 


8 












foresail, single-reefed main topsail. 


10 












and double-reefed fore topsail. At 10 


12 












A.M. sent the main top-gallant-yard 


A,V, 












aloft, and set the sail ; sent the fore 


2 












top-gallaut-yard aloft, with appearance 


4 












of better weather. Ends strong gales 


6 












and squalls. 


8 


5 


4 


S.W. 


NE.byN. 




No observation. 


10 


6 


4 








Lat. 15° 7' S. ; long. 74° 42' E. (/ too much 


12 


6 


4 








westing,) 



The vortex hitherto comine up with the Moseote appears to have 
overtaken her to-daj, whett she experienced that moderEtion which 
exists near the centre. Her course being S.W. kept her longer in 
the lall than had she been going in a contrary Erection. 

Mat 2nd.— Focus in Lat. 15° 40" S., Long. 74° 3ff E. 

Ej!numth in lat. 14" 51' S., long. 76= 40" E., wind N.N.E. See 
page 92. 

Coroneiinlat. 17''48'S., long. 77°33'E.,windE.byN. toN.E. 

Pacifie in lat. 18" 58' S., long. 82° Sff E., wind N.B. to E., light. 
There Eeems to be something wrong in the reckoning of this vessel, 
as she was steering W. by S. all the twenty-four hours, and yet 
appears 60 miles more to the eastward than on the previous day. 
We call attention to this becauBC the Paeifie encountered the storm 
on the 5th, when her longitude would also seem to hare been in- 
correct. 

Eitraclifram Ihi Log vftht Moscon', Snil May, 1B40. 



s 


F 


Gonna. 


Wind. 


wv. 


Demarki. 


s 
ft 
s 

8 
S 

e 


4 

4 

4 
4 
4 

4 


SW.iW 


NE.bjN. 




CoDtiauing itroDg gil« and iqaiUy. 
At 8 P.M., howy •qualb i took in 
muD top -gallant- wU and double- 
reefed meiD topsail. Through ike 
night, BtioDg galei and squally. Al 
6 !.»., more pfea.ant weatller ; 'let tlx 
reef out main topsail and ut main lop- 
after heiog aet a few minutes, carried 
away yard in the atinga; At 8 a.m., 
heavy BqualU; tooli in msin top-gal- 
lanl.Bail, put one reef in main (opeajl, 
found main top- galtsnt-yurd gone in 
the slings,— aoni it down. Ends 
strong gues and squally. 

No obaeivatiou. 

Lat. n^S.; long. 72'' W. (?) 



The MogeoiB could not have made two degrees of westing by her 
log on the 30th April, and on the 1st May her longitude was most 
likely 73° 40' E. At all events the focus was not far from her, by 
the weather which she experienced. 



Mat 3rd.— Focus in Lat. 17° S., long. 73° 50" E. 

Exmouth in lat. 17° 57* S., long. 75° 3' E., wind N.E. See page 93. 
Coronet in lat. 18° 32' S., long. 75° 25' £., wind N.E., freshening ) 
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course W. by S., on this and the three previous days. Occasional 
squalls, " thick weather, ihe scud flying very fast over the ship." 

Extracts from ihe Log of the Moscow, 3rd May, 1840. 



Hour. 
P.M. 


K. 


P. 


Courses. 


Wind. 


Lee- 
way. 






2 


6 


4 


S.W.iW. 


East. 




4 


6 


4 








6 


6 


4 




E. by S. 




8 


5 


4 








10 


5 










12 


5 










A.M. 












2 


5 










4 


5 










6 




up 


S. by E. 






8 




off 


S. by W. 






10 













12 


(0 












a 
§ 











Reiaftrks. 



This day commences with strong gales, 
and rainy. At 5 p.m., double-reefed 
the topsails; at 10 p.m., took in the 
fore, and double^^reefed the main top- 
sail. At 11 P.M., the ship steering 
very bad, took in the main topsail. 
At daylight, th« sea and gale increase 
ing and ship steering very wild, took 
in the foresail and hove-to under the 
main spencer ; sent the hands aloft to 
put double gaskets on the yards, and 
get all snug for a blow. Ends heavy 
gales and high sea, but the ship making 
very good weather of it. 

No observation for five or six days. 

Ut. 18° S. ; long. 72° or 72° 40' E. 



The Moscow is seen to have the same weather accompanying her 
to the S.W.; but her longitude could not have been more than 
71° 4(X E., and the wind from east to E.S.E , having the focus to the 

N.N.E. 

May 4th.— Focus in Lat. 18° 30' S., Long. 73° dQf E. 

The Exmouth in lat. 18° W S., long. 73° 20' E. The hurricane 
from E.N.E. to S.S.E., and was at the edge of the focus about noon. 
See page 94. 

The Coronet seems to have been in lat. 18° 48' S., long. 74° E. On 
this day the hurricane swept over her, "veering N.N.E., north, N.W., 
to west." With her the gale — 

Commenced at 3 a.m., and blew very hard till 6 a.m. At 8 a.m. wind 
shifted to the northward, and blew a hurricane until 4 p.m., with a tremen- 
dous high sea. Lost head-rails, quarter-boats, bulwarks, and the sails were 
blown from the yards when furled, &o. In fact, we expected to founder. 
6 P.M., moderating ; 8 p.m., set a close-reefed main-topsail and main-trysail. 
Was hove-to great part of the time. The hurricane did not shift suddenly, 
but gradually veered round the compass. 

The Pacific, in lat. 19° 58' S., long. 78° E., (?) also had the wind 
veering E.N.E. to N.E. and N.W. Her longitude evidently incorrect. 

Extract from the Log of the American Barque Moscow. (Wind S.W.) 

4tb May. — Commences with heavy gales and a large sea. Lee bulwarks 
washing away. At 2 p.m. the stern boat washed away. At 3 p.m. a very 
sudden and violent hurricane, which hove the ship on her beam-ends. At 

z 2 
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3h. 30 m. p.M.j the lower yards being half under the water and the ship 
leaking at her stern fhune and upper works, we found our only hope, to pre- 
Yent the ship from foundering (she being almost completely under water, and 
still settling down), was to cut away the topmasts, which carried away the 
heads of the three masts, jib-boom, and head of bowsprit, and fore and main 
tops, &c. At 7 P.M. succeeded in getting the wreck of the spars from along- 
side. At 10 P.M. the hurricane continued with increased violence. Towards 
morning the gale gradually abating. As the vessel righted, the leaks di- 
minished. The gale commenced at east and moderated at S.W., veering by 
the south point. The sea seemed to strike the ship four points more to the 
northward than the west. Lat. 17° 64' S., long. 70° 40' E. 

The focus appears to have passed between the Coronet and the MoS' 
cow, and directly over the Exmouth^ veering from E.N.E. by N. to 
N.W. and west with the first, and by east S.E. to S.W. with the 
second, and proves what was suspected, that it was a rotatorv and pro- 
gressive storm, conforming to others in the same latitude, but^ owing 
to the season, more limited and brief in its duration, as next day 
all the vessels had moderate weather. 

Hitherto the storm has been traced along a path from N.E. to 
S.W. and S.S.W. Next day, however, there are some very doubtful 
signs of its path having been due south, but the only grounds for such 
a surmise are the imperfect and, in some points, manifestly erroneous 
extracts from the log of the Pacific, which vessel appears to have been 
considerably to the westward of her dead reckoning. One remark 
has already been made which justifies this opinion, and as her courses, 
winds, and distances are not included in the extracts, there are no 
means of thoroughly ascertaining^ her real positions. However, w^e 
here advert to the possibility or this storm moving as supposed, or 
rather of having been carried as a tornado by the upper N.W. current 
across the trade wind, and, perhaps, as being the termination of hur- 
ricanes which close the tempestuous montns of the South Indian 
Ocean; because it involves points of practical importance, even 
although such can only be rare and exceptional cases. 

5th May, 1840. 

The ExmoiUh, not far from her position of the previous day, had 
the weather moderatincf and the wind noted S.E., but as she was 
without a rudder, and drifting W.N.W., it was most likely more to 
the eastward. 

The Coronet in lat. 18° 40' S., long. 73° 40' E., had a moderate 
S.E. breeze. 

The Moscow in lat. 17° 59' S., long. 69° 13' E., had the wind S.W. 
to south, and veering to S.E., and moderate. 

Extracts from the Log of the Pacific, 5th May, 1840. 

At 3 P.M. took in all the studding sails. The wind shifted to N.E.; by 
7 P.M. it blew hard at N.E. ; steering before the wind, and all sails furled 
except the foresail and main- topsail. About 9 f.m* the main- topsails blew 
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away ; it was blowing with great violence ; the sails blown from the gaskets* 
At 11 the quarter-boats were washed awaj. At midnight the wind shifted 
to N.N.W., and blew with such violence as to lay the ship on her beam-ends. 
The topmasts with all above went over the side. The ship not offering to 
Tighten, cut away one of the shrouds of the mizen-mast, and it went imme- 
diately over the side. About 2 a.m. it moderated. At day-light moderate 
breezes at south. Lat. 20° S. 

The Pacific had been steering W. by S. on the 4th, and for twelve 
hours on this day she was steering before the gale, or a S.W. 
course, by which she ran into the east side of the vortex, and had 
the wind veering from N.E. to N.N.W., showing its rotation in 
accordance with other storms. She had the focus bearing S.W., how 
far off it is difficult to Sciy, perhaps thirty, sixty, or even ninety 
miles. By this vessel's own account, she could not have been more 
than in long. 76° W., but there is strong reason to think that she was 
two or three degrees further west. Another palpable mistake occurs 
in her log ; for on the 4th her latitude was 19° 58' S. ; yet although 
she scudded twelve hours before a N.E. storm (100 miles?), her 
latitude next day indicates only two miles of southing ! Also refer 
to the 2nd May. Ships in the tract of the S.E. are always carried 
more westward by currents than their dead reckoning. It is, how- 
ever, impossible to define the spot where the Pacific met with this 
gale, but it is quite clear she was running S.W. 

The other three vessels all furnish concurrent evidence of its course 
from N.E. to S.W. for several days, and the two gales of the Exmoutk 
are actually demonstrated to have been one and the same, by the log 
of the Moscow, which vessel, in running SW. by W. for six days, 
appears to have been near its vortex from lat. 14° S., long. 80° E., to 
lat. 18° S., long. 70° E. Another fact is equally clear, that all the 
four ships were running W.S.W. and S.W. ; and like those in the 
first storm which has been noticed in this work, they apparently 
overtook the same storm which had passed them in its early and 
more rapid progression. 



NOTE II. 
Mauritius Hurricane of April, 1840.— Page 107. 

The following extracts* from the log of the ship Patriot throws 
additional light on the path by which the storm approached the 
island. 

On the 8th April this vessel was approaching the Mauritius from the 
eastward, with heavy increasing gales at £. by S. (magnetic variation 14°) ; 
with rain, hard squalls, and a heavy confused sea running. Was under 



♦ Received from Captain M'Kerlie, of the Royal Engineers. 
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doable-reefed topgaiU, and labouring greatly from the twell. Saw Round 
Island, at the N.E. end of Mauritiua, at 10 a.m. The lea is said to have 
been rising and easterly ; and, as the vessel got under the lee of the N.W. 
side of the island, it was a smooth sea when the anchors were let go at the 
Bell buoy, off Port Louis. 

On the 9th the weather got worse. The royal and top-gallant-masts wer^ 
struck, and 100 fathoms of cable veered out, and other preparations for a 
hurricane were made. At noon strong gales and very heavy squalls, with 
incessant rain. The storm blowing at S.E. by £. to E.S.E. * * * At 
8 P.M. yer^ heavy gales ; ship driving to seaward ; riding, but in the heavy 
gusts of wind from 9 to 12 p.m. the ship drove. 

On the lOtb, at 1 h. 50 m. a.m., drove off the bank into deep water ; the 
ship broached-to and fell over on her beam-ends, with the starboard side of 
the top-gallant forecastle and main deck under water. Cut away the main- 
mast for the preservation of the ship, aud in its fall carried away the mizen- 
mast bead. Immediately the masts and wreck were clear of the ship, she 
righted. At 4 a.m. the gale abated a little. At daylight calm, with a heavy 
confused sea. At 8 a.m. a light S.W. air. A breeze at 11 a.m., g^dually 
increasing; stood to the south-westward, and saw several swamped boats. 
At noon, Birong south-wat galss. In consequence of having lost her main and 
mizen-masts, the ship could not be hove-to, but fell off almost before the 
wind. At I P.M. strong gales from N.W., and increased to a hurricane. At 
1 h. 30 m. P.M. saw the land and breakers about a mile to leeward; cut away 
the foremast, and let go the starboard anchor in five fathoms water^ and 
veered out sixty fathoms of chain. Ship driving on the breakers and a tre- 
mendous sea running. At 2 a.m. the ship struck abaft, at the same time the 
sea making a breach over her bows, and washing everything off the deck. At 
4 P.M. the ship broke about the main hatchway, the fore part drooping a great 
deal. At 7 p.m. less sea, and the gale abated. 

The vessel held together till next day, when the weather was so 
moderate as to enable boats to communicate with her. Had she 
been aware of the nature of the gale, and, after she drifted off the 
bank, had run N.W. with the S.E. part of the gale, she would have 
had room to have lain-to and to drift back with the N.W. half of 
the vortex. By her log we perceive how well the circular theory is 
borne out by referring her position to Diagram 16 Plate VII., con- 
structed and engraved before we obtained her log. It will therein 
be seen that by drifting from Port Louis she was at the west side 
of the circle, and at the edge of the calm, keeping in it six hours 
by running S.W. along the coast, and experienced the wind veering 
from S.E. by S.W. to N.W. At Mah^bourg, on the S.E. (and opposite) 
side of the island, the gale was observed by Dr. Cotton of the 12th 
regiment to veer from "east hj N.N.E. to W.N.W., with torrents of 
horizontal rain," from 6 a.m. till 3 p.m. on the 10th April, at the time 
when the Patriot was drifting on the reefs at the N.W. coast. 

The following extract from observations made at the French Ob- 
servatory at Bourbon, 128 miles from Port Louis, is given literally ; 
and although the remarks are more in the form of a summary, than a 
daily detail, they show that the focus passed to the east of that island, 
and the barometer was at its lowest range till the 11th, or twenty- 
four hours later than at Mauritius, clearly determining the line along 
which the centre of minimum depression was moving. 
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TABLE G. 

A Table of Barometrio Observations made at the Observatory in the Island of 
Bourbon f during the Hurricane of April, 1840. 



Avrll 
1840 



^me 



3me 



9ne 



10 



lime 



12»« 



Heure. 



6 (lu M. 
3 du S. 
6 du M. 
3du M. 
6du M. 
9du M. 
3 du S. 
9 du S. 
3^duM. 
6 du M. 
9da M. 
3 du S. 
6 du S. 

du S. 
3 da M. 
6du M. 
9du M. 

du S. 
9 du S. 
S^duM. 
6du M. 
9 du S. 



Barotni- 

trique 

Observe. 



769.05 
758.10 
757.80 
756.30 
756,35 
756.85 
755.50 
756.70 
754.70 
754.50 
754.75 
752.00 
752.50 
753.25 
753.05 
753.10 
753.65 
753.70 
766.60 
766.80 
767.66 
768.90 



Thermo. 

Centigrade 

du 

Barom. 



26° 
27° 
26° 
28° 
26° 
26° 
28° 
27° 
26° 
26° 
26° 
27° 
27° 
27° 
26° 
26° 
26° 
29° 
27° 
27° 
27° 
27° 



0' 
0' 
0' 
1' 
V 
2' 
3' 
6' 
0' 
1' 
0' 
0' 
O' 
0' 
6' 
6' 
0' 
0' 
8' 
0' 
0' 
0' 



Hyifro- 
m6tre. 



90° 

740 

97° 
82° 
86° 
87° 
68° 



89° 
93° 
84° 



90° 
87° 
78° 



91° 
88° 



Observations. 



Du premier Avril au 5 inclus les vents 
ont regne du S.S.E. en le rapprocbant 
du Bud, la mer 6tait dure au large belle 
a terre. 

Le 6 le vent de S.S.E. tres fort jour et 
nuit ; la mer tres'grosse. La commu- 
nication difficile avec la terre, et in> 
terdite le 7. Rade de mar6e tres fort 
qui dure jusqu'au 11. On n'a point 
observe au portla direction del a boule. 
Mais il parait qu'elle n'a pas 6te dif- 
f(§rente de ce qu'elle est avec le vent 
de S.S.E. 

Le vent, toujours tres fort, souvent par 
raffales a dure jour et nuit jusqu'au 9, 
ou il a toum^ subitement au sud, au 
S.O., a 10., au Nord, et au N.E. dans 
la meme joum6e. 

Le 10, le vent d'abord a Test est devenu 
N.O. et O.N.O., mena9ant, I'ordre 
d'appareiller a 6te donne aux navires 
en rade ; mais des le lendemain 
plusieurs batiments sont revenus au 
mouillage, 

Les vents sont notes a Touest, N.O. ; 
jusqu'au Id"** ou a regu^ la brise regu 
Here du S.E. 

En general, le temps qu'il, a fait a Bour- 
bon, quoique mena9ant n'etait pas de 
nature a faire soup, conner le grave 
disastre eprouv6 a Maurice a la mdme 
^poque. 

II n'a point 6t6 fait d'obaervation sur 
relectricit^ de Tatmosphere ni sur 
Taiguille aimaut6e. 
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NOTE III. 

Mauritius Hurricane of December, 1844. 

The following note informs us of the passage of another hurricane 
near Mauritius, and the case of the Stag mav be useful to other 
vessels, when caught in one of these at the anchorage of Port Louis. 

Extracts from the Log of the Ship Stag, Captain W. H. Young. 

Dec. 15, 1844. — Steering W. by S., 10 miles per hour ; wind, E.S.E. t<^ 
S.E. Strong gales, constant rain, with a high sea. Ship at first under close- 
reefed topsails, and latterly close-reefed. Lat. ob. 16° 10' S. ; long. 67° 56' 
E. Run 245 miles S. 73° W. 

Dec. 16.— Course W.S.W. ; wind S.E. ; blowing hard, with passing 
squalls. Fore topsail handed. Lat. 17° 13' S. ; long. 64° 24' E. Course 
S. 73°W. ; 213 miles. 

Dec. 17.— Course S. 66° W. ; 192 miles. Wind S.E. to S.S.E. ; strong 
gales and passing squalls. 

Dec. 18.— Course W.S.W. ; 242 miles. Wind S.E. by E. ; strong gales 
and squally. At 2 p.m., anchored at the Bell buoy, at Port Louis, in 
Mauritius. Midnight, blowing hard. 

Dec. 19. — Wind E.S.E. to east ; blowing hard, with rain; heavy gusts of 
wind from the land. 4 p.m., let go the second anchor. Noon, blowing 
heavy, with hard gusts or whirlwinds passing (blowing off tbe high land). 
The barometer falling, and every appearance of the wind shifting to the N.W., 
as there is a swell from that quarter. The ship slipped from her anchors and 
put to sea. 

Dec. 20. — Blowing furiously ; ship scudding W.S.W., under the fore-sail, 
with the wind at east. At 3 a.m., hove-to under bare poles/ heading to 
N.N.W. - Blowing hard ; continued gusts, with constant rain, and the sea 
running very high. At 1 p.m., the gig washed away from the quarter; 
wore ship, with her head to S.S.E. All night it blew in continued fierce 
gusts, with constant rain. ' 

Dec. 21. — Wind N.E. ; blowing heavy, with high sea. At noon, lat. 
21° 36' S. ; long. 56° 50' E. Course from Friday, S. by E. ; 100 miles. 

Dec. 22. — Wind, north-easterly ; weather moderating. Lat. 22° 9' S. ; 
long. 58° E. 

As in other cases, the Staff seems to have had the vortex of 
this storm following her from the N.E. ; hut being a fast sailer, she 
kept in front of it till she anchored at Port Louis, when it came up 
with her. She appears to have acted right by slipping from her 
cables and running south of the island, and laying her head to the 
S.E., as the direction of the hurricane, and its veering to N.E., 
showed that the focus was passing westward of the island, and it 
would have been more judicious if she had done so in the first in- 
stance, instead of going W.S.W. But had the gale been veering from 
S.E. by south to §.W., she would have been wrong, as N.W. would 
in such a case have been the proper direction to run. 
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NOTE IV. 

Hurricane at Dorre Island, Lat. 25® S., Long. 113° W. 

From the little that is known of the N.W. part of New Holland, 
there is reason to conclude that it is especially subject to rotatory 
^ales, obeying the same laws as those which have been the subject of 
inquiry in this volume. That of the Mciguasha is the only one in detail 
which we have been able to collect ; but from perusal of Captain 
Grey's interesting account of his expeditions for discovering this 
coast; information is gathered which would render it probable that 
during the hot months of the year, a succession of stormy portions 
of atmosphere, in gyration, drift along the coast. There is no mis- 
take whatever about the nature of one storm experienced by Captain 
Grey having been of this kind, as shown by the following brief ex- 
tracts.* On Feb. 26th, at Bernier's Island, in the mouth of Sharks* 
Bay— 

The wind (says Captain Grey) had freshened considerably about daylight, 
and tbroagbout the day it blew nearly a gale from the S.E. ; it now looked so 
foul that I feared a long period of bad weatber was about to commence. 

Feb. 27tb. — This morning it still blew nearly a gale of wind from the S.E. 

By the " violence of the surf,** one of Captain Gray's boats was 
dashed on the beach, and went to pieces in a few moments. The 
wind appears to have freshened rapidly during the evening and 
night, and was accompanied by "heavy squalls'' and "rain from all 
quarters ; much thunder and lightning." 

Feb. ^th. — The wind moderated, so as to enable the party to pull 
along the shore of the island, with a heavy head sea (S. by E.). At 
3 P.M. they reached Dorre Island and — 

Found a most convenient little boat-harbour, sheltered by a reef from all 
winds. To the eastward, the waters of the bay were tossed wildly to and 
fro, as if bj a coming storm, yet the wind had fallen perceptibly, and the 
only alarming sign was the peculiar look of the sky. * * At 11 o'clock at 
night it was blowing a terrific gale of wind, which increased every moment 
in a most extraordinary manner ; the wind was from the S.E., and the 
breakers came pouring over the reef, as if the bay was going to empty bodily 
all its waters into the little cove in which the boats were auohored. 

It ought to be remembered that this tremendous surf was not 
from the open ocean, but from Sharks* Bay, and the wind was oflf the 
land. A description of the horrors of that night is given in a 
frapiiic manner by Captain Grey ; and all who have ever been in a 
hurricane will recognise a scene that is seldom forTOtten. On this 
occasion many of the party were perfectlv appalled by the hurricane, 
never having seen any thin^^ of the kind before. The vivid flashes of 
lightning which accompanied the storm added additional grandeur 
to the war of elements. 

On the 1st March, about dawn — 

The storm appeared to lull a little, and in a few minutes (about half-past 5 
A.M.) it ntddenly dropped, 

* Journals of two expeditions of discovery in North-west and Western 
Australia, &c., by the Hon. Capt. Grey.— p. 334. 
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Fruitless attempts were made to communicate with the boat still 
riding on the agitated waters of the cove, and some time was thus 
spen^ — ^how long we cannot make out, but 

Jast as the last man had failed, the wind, tohieh had hitherto been from the 
S.E., shifted instantaneously to the N.W. We all quailed or fell before it, for 
it eame with Buddea and indescribable violence ; the boat appeared to hesitate 
for one moment, in the next she came dancing wildly in on the shore. The 
men reached her as well as they could, and we dragged her up. The storm 
now became so violent that even Mr. Walker, who was a heavy man, was 
blown about like a child ; there was not a tree on the island, but the bushes 
were stripped from the ground, and I found it impossible to keep my legs. 

At 2 P.M. the storm lulled considerably, and appears gradually to 
have subsided in the usual manner. 

As in the Mauritius gales, the wind was S.£., and after a lull 
chopped round to N.W. ; it was about three days in passing, from the 
commencement of the S.E. gale, by which we may judge of the slow 
progression and magnitude of the revolving disc of air. It came 
from the eastward, or N.E., and passed over the continent of New 
Holland, as Captain Grey informs us that after the storm he 

Found the shores of Dorre Island covered with great forest trees, which must 
have been washed across the bay, and which, from their size, could only have 
been brought out from the continent by some large and rapid stream. 

Thus on the east side of the Indian Ocean a hurricane is found 
moving from N.E. to S.W.,/row a vast continent to the open ocean; 
and on the opposite, or western side, others have been traced to 
follow the same direction, but travelling across Madagascar and 
towards the continent of Africa. While continuing his expedition 
along the N.W. coast of New Holland, during the rest of March, 
Captain Grey had several other gales veering from S.E. to S.W., and 
from the heavy sea which appears to have been experienced along 
with them, we infer that N.W. winds blowing on the coast must also 
have prevailed. 

Captain Stokes, of H. M, ship the Beagle, was at Port Essington 
during a severe hurricane, whicn happened in November, 1839 ; and 
as this gentleman is now publishing an account of the discoveries 
made on this coast, we may expect some information on this im- 
portant question. 



NOTE V. 

A Hurricane near Tahiti. 

In December, 1842, H. M. ship, the Favourite, on her way from 
Tahiti to the Island of Mangea, met with a storm of a rotative kind, 
and so severe that the vessel was hove-to under a main-trysail. 
Ample warning was given of its approach b^ the gradual fall of the 
barometer. The officer in command (Captain Sullivan) was warned 
on his departure from Tahiti, that he would certainly be overtaken 
by a hurricane before he reached his destination. This fact shows 
that storms of this kind are so familiar to the inhabitants of the 
island, that they are able to foretell their approach for some days 
before they set in. 
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A. 

Abatements, periodical, of storms,200 
Albion's storm, 58 

Argo, course of, through the Rodri- 
guez storm of 1843, 207 
extracts from her log, 297 
Artemise*8 storm, 80 
Atmosphere, height and temperature 
of, 129 
density decreases upwards, 129 
general currents of, 129 
ascent of, at the equator, 132 
pressure of, removed in storms, 

179 

Axis of hurricanes, inclination of, 

from the perpendicular, 163. 

182 

B. 
Barometer, 174 

annual range of, at Mauri tins , 1 42 

temporary changes of, 1 75 

its level varies in different in- 
struments, 177 

maximum depression in storms, 

184 

oscillating movements of, 184 

greatest depression of, in front of 
the aerial vortex, 182 

gradual descent of, from the cir- 
cumference to the centre of 
storms, 178 

less regular on board of ships 
than on land, 180 

fall of, in the Rodriguez gale of 
1843, 181 

always falls in hurricanes, 177 
t and best indication of bad 
weather, 218. 



Bearing of the vortex, to ascertain 
the, 220 

Blanche's course through the Rodri- 
guez hurricane of 1843, 209 
extracts from her log, 304 

Blenheim's storm, 85 

Boyne's storm, 124 

Broxbourniury's course in the Rodri- 
guez storm of 1843, 209 
extracts from her log, 308 

Buccleugh's storm, 87 



C. 



''Calms," between the trade-winds 

and monsoons, 132 
Calorific agency, effects of, on air, 134 

in the Indian Ocean, 135 
Cape of Good Hope, a storm of, 261 
Camatie's storm, 60. 
Causes of storms, 158 
Centrifugal force, effects of, in 
storms, 197 
on solids, 167 
on the atmosphere, 168 
principally operates above the 
level of the earth, 168 
Centripetal action in hurricanes, at 
the lower surface of the 
mass of air in rotation, 169 
increases towards the focus, 170 
Centripetal or in-blowing theory of 

storms, 240 
China seas, rotatory gales of, 249 
Circular motion, effects of, on solids, 

168 
on fluids, 154. 167 
on air, 155. 168 
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Commanders of ahips, a knowledge 
of the nature of storms bet- 
ter to, than abstract rules, 

218 
difficulty of, following rules, 204 
Condensation of vapour, 187 

extent of, in hurricanes, 186 

incessant, 189 

causes of, 190 

influence as a subordinate cause 

in storms, 189. 192 
as a primary cause of storms, 241 
Coronet, extracts from the log of, 335 
Course of storms in the South Indian 
Ocean, 162 
South Pacific, 256 
North Atlantic, 254 
CtModen'$ storm of 1808, 82 

D. 

Dead reckoning, uncertainty of, when 
ships are in a hurricane, 12 

Diagrams of the Rodriguez storm, 
arrangement of, 55 

Dove's, Professor, opinions with re- 
gard to storms, 247 

E. 
Em I of Hardwicke, storm of the ship, 

62 
Electricity, development of, in 
storms, 144. 194 
chiefly confined to one side of 

the storm, 197 
not always a visible concomitant 
on Mauritius hunicanes, 198 
excited by vortical commotion of 

the air, 196. 

sn eflfect or subordinate agency 

rather than a primary cause, 

195, 196. 199 

Electrical theory of storms, 245 

Electro-magnetic origin of storms, 

249 
Espy, Mr., on the nature and causes 

of Lurricanes, 239 
Evaporation, effects of, at the equa- 
tor, on the aerial currents, 

139 
Eimouth*s storm of 1840, 91 
also in Appendix, 334 

F. 
Fairlie's storm, 99 
Focus of hurricanes, 170 

extent of, 171 

ascent of air in, 172 



Focal current, 172 

height of, 173 

force of, 169 
Framjee Cowajee, course of, 213 

extract from log, 327 

G. 

Ganges, storm of the ship, 59 
Gatelle, extracts from log of, 333 

H. 
Hannah's storm, 78 
Hailstorms, 261. 275 
Hare, Professor, opinions with re- 
gard to storms, 243 
on their causes, 244 
Heat, effects of at the equator, 129 

latent, 160 
Hygrometer^ state of, at Mauritius, 

142 
Hygrometric condition of the S.E. 
trade-wind, 141 
of the westerly monsoon, 142- 

145 
Hurricane season in the South Indian 

Ocean, 136 
Hurricanes, vestiges of, at Mauri- 
tius, 2 
their frequency, 6 
subiect neglected, 7 
difficulty of tracing them in the 

South Indian Ocean, 8 
effects of, different from extra- 
tropical storms, 15 
circumstances favourable to 

their formation, 126 
their connexion with two ad- 
verse winds, 145. 147 
locality where they originate,l48 
course at the borders of two 

winds, 149. 156 
continuous causes of, 153. 158 
height of, 159 
extent of, 158 

causes of definite progression, 

161 
rate of advance, 164 
termination, 164 
earliest account of, 223 
distance to which they extend, 

57 

I. 
Indications of hurricanes, 218. 221 
by the veering of the monsoon 
or S.E. trade at their bor- 
ders, 219 
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K. 

Katherine Stewart Forbes, course of, ia 
the Rodriguez storm, 212 
extracts from her log, 323 

L. 
Land, local influence of, on storms, 

200 
on atmospheric currents, 150, 

151 

Langford, Captain, remarks on 

West India h urricanes, 233 

Lying to, propriety of ships, in 

storms, 222 



M. 
Madagascar's storm, 76 
Maguasha^s Storm, 118 
Malabar's Storm, 122 
Margaret, course of, in the Rodri- 
guez storm, 204 
extracts from her log, 289 
Mauritius, island of, 1 
hurricanes of, 102 
of 181 1,103 

1818, 104 

1819, 104 
1824, 105 
1836, 106 
1840, 107 
1844, 113 
1844, 344 

Mediterranean, a storm in, 262 
Meteorology, reference to first prin- 
ciples of, 129 
Meteorological tables, 142, 143. 176. 

111. appendix. 
Mitchell, Professor, on storms, 234 
Momentum, source of, in maintain- 
ing rotatory storms, 153. 

158 

Monsoons, of the Indian Ocean, 135 

westerly in the South Indian 

Ocean, 137 
properties of, 141 
causes of, 138 
in the North Atlantic, 253 
in the South Pacific, 258 
absence of, in the South Atlantic, 

251 
Moscow, extracts from the log of, 335 
Mozambique Channel, storms of, 122 



N. 
Kepiune's storm, 86 



New Holland, hurricanes of the N. VV. 
coast of, 118. appendix, 345 
winds of, 152 
N0r<Autn6er/an(i's hurricane of 1839, 

88 

O. 
Observation, a system of, on hurri- 
canes in the Indian Sea, 
required, 8 
Oersted, Professor, on the nature 
and causes of waterspouts, 

286 
Opposing winds in the Indian Ocean, 

140 
consequences of, 146. 148, 154, 

155. 160 &c. 
tendency to assume circular mo- 
tion, 146 
causes of disturbance at their 

borders, 150 
boYOud the tropics, 259. 26 U 

262 
' on the coast of Africa, 248. &c. 



% P. 

Pacific, extracts from the log of the 
ship, 340 

Pacific Ocean, South, subject to 
hurricanes, 256 

Pamperos, of South America, 265 

Parland, course through the Rodri- 
guez storm of 1843, 
extracts from log, 232 

Pressure atmospheric, removal of, in 
storms, 167. 179. 184 

Prince of Wales, extracts from the 
log of the ship, 71 

Progression of storms, causes of, 161 
in a fixed direction, 162 



R. 

Rambler, course of, in the Rodriguez 

storm of 1843, 208 

extracts from the log, 304 

Rain. See Condensation of Vapour. 

Reofield, Mr., the author of '* The 

Rotatory Theory of Storms,'* 

7.235 
on their causes, 235 
Reid, Colonel, on storms, 7. 56 

on their causes, 248 
Robin Gray, course of, in the Rodri- 
guez storm of 1843, 206 
extracts from the log, 293 
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Rodrigaez liurricaoe of April, 1843 
arrival of the wrecked ships at 

Mauritias, 11 
method of tracing its coarse^ &c., 

19 
first appearance, 22 
its course, extent, &c., 23-51 
abstract view of its moyements, 

52 
rate of its progression, 54 
list of ships in it, 21 
extracts from their logs, 289 
storm of 1844, 102 
Rotatory action of storms, 126 
in a fixed direction, 147 
contrasted with the in-blowing 
or centripetal theory, 239 

S. 
Scuddingy propriety of ships, in hur- 
ricanes, 222 
Sea, state of, in hurricanes, 15 
Sea Queen, course of, in the Rodri- 
guez hurricane, 210 
extracts from the log of, 313 
Seringapatam's storm of 1842, 67 
Shark's Bay, hurricafle at, appendix, 

345 
Ships, manoeuvres of, in the Rodri- 
guez hurricane of 1843, 208 
effects of hurricanes on, 16 
bound to India, 227 
homeward bound, 226 
to the Island of Mauritius, 228 
at the Bell buoy at Port Louis, 

229 
Siam't storm of 1844, 70 
Sierra Leone, storms at, 266 
Sir Edward Paget, extracts from the 

log of the ship, 112 
Souillac, in Mauritius, a favourable 

point for observation, 56 
Squalls, arched, 275 
St. Helena, absence of hurricanes at, 

251 
Stag, extracts from the log of the, 

113. also appendix, 344 
Storms in the South Indian Ocean, 
similarity of, 54 
of 1843, 74 
Suggestions for avoiding hurricanes 
in the South Indian Ocean, 

216 
wind at North to East, 223 
Eatt to South, 224 
South to Wett, 225 
West to North, 226 



Sumatra, Island of, local currents of 
wind at, 150 

Summary of facts and inferences con- 
nected with storms, 200 

Surat Merchant, course of, in the Ro- 
driguez gale of 1843, 214 
extracts from her log, 328 

Swell, distance which it extends 
from the centre of a storm, 

102 

Sympiesometer, 185 

T. 

Tahiti, hurricane near, 346 
Tartar, extracts from the log of, 113 
Temperature of storms, 190 
Thunder-storms, 271 

in the Straits of Malacca, 271 

North America, 272 

Scotland, 273 
Timor, hurricane at the Island of, 

121 
Tornadoes, 265 

on the coast of Braril, 265 

at Sierra Leone, 266 

at Sumatra, 271 
Trade- winds, 131 

influenced by solar agency, 134 



U. 
Up-current, See Focal current 

V, 

Vapour, enormous condensation of, 
in hurricanes, 186 
incessant supply necessary to 

sustain it, 188 
the vehicle which conveys it to 

storms, 190 
qusntity suspended in the atmo- 
sphere, at different seasons, 
in the South Indian Ocean, 
142, 143 
Velocity of the wind in hurricanes, 

169. 158. 14 
Velore, course of, in the Rodriguez 
storm of 1843, 213 
log, 320 
Vemon^s storm, 77 
Vortex, 159 

diminishes in diameter towards 
the close of the storm, 171 
Vortical commotions of the air, 232. 

265, 271. 276, 278 
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w. 

Waterspouts, 262. 278 

one at Hatfield, 280 

Carsewell, 280 

Canton river, 281 

Copenhagen, 282 

Coast of Barbary, 282 
WaverUy, course of, in the Rodriguez 
* storm of 1846, 213 

extract from the log of, 329 
Weather, appearance of, in the mon- 
soon, 145. 



Wellington, course of the schooner, 
in the Rodriguez storm of 
1843, 214 
extracts from the log of, 332 
West India hurricanes, connexion of, 

with opposing winds, 253 
Whirlwinds, 278 

Winds, general, in the tropics, 129 
annual changes of their position, 

134 
Windior*s storm of 1841, 65 
1836, 116 
1838, 117 
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WORKS OF MR. RUSKIN 

(tHB ** OXFORD ORADUATB **). 



T. 



The Seven Lamps of Architecture. 

By JOHN BirSXnr, Author of ** Modem Painten." 

1 vol. imp. 8Va, with 14 Etching* by the Author. Frioe One Guinea, bound in 

embossed cloth, with top edge gilt. 



II. 



Modern Painters. 



By A ORABir ATE OE OXEOBD. 

Volume the First. Fourth Edition, imp. 8to., price 18«. doth. 
Volume the Second. Second Edition, imp. 8to., price 10s. 6€t cloth. 



** A generoui and impaMfoned review of the worki of IWiiig pafnteri. A heartjr and earnest vi 
deep thought, and dereioping great and itriking truths in art."— SirAJiA Qtcarleri^ Review. 
** A very extraordinary and delightful book, full of truth and goodness, of power and beauty.'* 



A generous and impassioned review of the works of living painters. A heart; and earnest work, ftiU of 

ity. 
North British Review, 

** This work is the most valuable contribution towards a proper view of painting, its purpose and means, 
that has come within our knowledge.** — Foreign Quarterly Reviem. 
** One of the most remarkable works on art which has appeared in our time.*' — Edinburgh Review, 

*^* The Third Volume of ** Modxrn Paiivtx&s," which will be illustrated by numerous 

engravings, is in course of preparation. 



BOOKS PUBLISHED BY SMITH, ELDEB, AND CO. 



A Glance at Hevolutionised Italy . 



By CHABLE8 HACrABLAITE, Author of Sports, Pastunes, and Becolleetlons of 

the South of Italy," &c. &c.l 

S vols, post 8to., price £l 1«. cloth. 

" These two antning and unpreteoding Tolumei gire more insight into the present state of the Italian 
peninsula than can be collected flrom all the voluminous speeches, pamphlets, r^orts, and letters with which 
the press has been inundated.'^— Quartetiff Bevieto, 

*' The graphic and circumstantial report of an eye-witness intimately acquainted with the coontry. Mo«t 
useful and seasonable revelations." — Morning Chronicle. 

** There are a great many striking pictures of the Italians of the present day in this work ; and much 
valuable information of the people of Naples and of Rome.*^^ Eeonomui. 

*' These volumes afford the fairest view yet gives to the public of ItaMan aflkirs during the last few 
eventful months.** —Britannia. 



Austria. 



By EBW. P. THOMPSON, Esq., Author of << life in Bussia," &c.' 

1 vol. post 8vo. with Portrait of the Emperor, price 1 2s. cloth. 

** We find in every page evidence of personal acquaintance with his subject, and an honest desire to teli 
the truth without fear or favour.'* — -Athemeum. 

'* A useful volume for those who wish to investigate the condition of the Austrian empire.** — Spectaior. 

" Presenting within a moderate compass the system and statistics of the Austrian empire, it is a work 
which may be usefully consulted.'* — Globe. 

** Equally elaborate and well-timed."— fconomtsl. 



Life in Mussia. 



By EDW. P. THOMPSON, Esq., Author of « Note Book of a Naturalist'^ 

I vol. post 8vo. with Plates and Cats, price t2s. cloth. 

" One of the mo«t amusing and useful books that have been published on Russia.** — 5jpeeta/ar. 
** A work of sound judgment, shrewd observation^ and extensive knowledge." — Eclectic Beview. 

Adventures of the First Settlers on the 

Oregon^ or Colombia Itiver. 

By ALEXANDEB BOSS, One of the Adventurers. 

I vol. post 8vo., with a Map, I0«. 6d, cloth, 

** An unpretending and sterling book, full of interesting mMet**-^Economi»t. 

" This attractive narrative cannot be read without deep interest.*'*~Jlfor»tng Adoertiter. 

** Mr. Ross has added considerably to our knowledge of the Oregon territory and its famous river.*^— Critfc. 



Miraheau : 



A Life History. In Four Books. 

In 2 vols, post 8va, with Portraits, price £l It. cloth. 

*' Mirabeau has here found a biographer worthy of his genius." — Tait*i Magaxine. 
** This work fennishea much better materials from which to form a judgment concerning the hiatmrjr 
and character of Mirabeau, than the English reader will find elsewhere." —JSnWxA Quarterly Beview, 



BOOKS PUBLISHED BY SMITH, ELDER, AND CO. 



WORKS OF MR. LEIGH HUNT. 



L 

The Town : its Memorable Characters and Events. 

(ST. PAUL'S TO ST. JAMES'S.) 
2 vols. postSvo., with Forty-five Illustrations, price 24«. cloth. 

" A book for all places and all penons : for the study, when one is tired of labour ; for the drawing-room, 
carriage, or steam-boat, when inclined for amusement combined with information."— fp^c/oft^r. 

** Among the very pleasantest works of Leigh Hunt. We are nerer out of sight of sovereigns or subjects, 
notable buildings ana the builders thereof, booksellers and bookmakers, plays and players, men about town 
and their haunts. There is not a page, in short, which does not furnish its anecdote.' — Atherueum. 

** One of Leigh Hunt's masterpieces." — Examiner. 

** Two volumes fUU of delightful gossip and well-chosen anecdotes."— Britannia. 

IL 

A Jar of Honey from Mount Hyhla. 

Illustrated by Richard Dotlk. Square demy 8vo., in a novel and elegant binding, 

price 14«. 

** Amongst the books which suffgest themselves as the best of gifts in a season of gifts, we know none that 
more gracefully recommends itself than * The Jar of Money.*"— .Athentnm. 

" A luxury of taste pervades the illustration, the printing, even the binding. The jar is filled with deli- 
cate and noble fancies. Everything is turned to pleasurable account."— £4rammtfr. 

" Full of penetrating remarks cleverly expressed ; Addison's definition of fine writing — thoughts natural 
but not obvious."— /Sjvectotor. 

IIL 

Men^ Wbmen^ and Boohs : 

A Selection from his hitherto uncollected Prose Writing^. Two vols, post Svo., 

with Portrait, price £l 1«. cloth. 

'* A book for a parlour-window, for a summer's eve, for a warm fireside, for a half-hour's leisure, for a 
whole day's luxury ; in any and every possible shape a charming compsjiion." — Westminster Review. 

'* Mr. Leigh Hunt never writes otherwise than cheerftilly. He will have sunshine, will promote gay 
spirits, tpUl uphold liberal truths ; blithely, yet earnestly. He is the prince of parlour-window writers." 

Athencewm. 

** This is a book to be in the cherished comer of a pleasant room, and to be taken up when the spirits 
have need of sunshine." — Examiner, 

IV. 

Imagination and Fancy ; or^ Selections from 

the English Poets. 

V. 

Wit and Humour : selected from the JEnglish 

Poets* 

Bound in cloth, with gilt edges, price 10*. 6d. each, or in boards 9«. each. 



(I 



The design of this delightful series extends beyond a collection of elegant extracts. Th^ are selections 
of some of the best things some of our best authors have said, accompanied with short but delicate exposi- 
tions and enforcements of their beauties. They are truly most genial, agreeable, and social books." 

Examiner. 

** These really delightftil volumes give us the best passages of the best writers, in their respective kindk. 
Illustrated by one who will himself leave no mean remembrance to posterity, in the spirit of genial criticism, 
informed by a delicate faculty of discrimination." — Morning Chronicle. 



BOOKS PUBLISHED BY SMITH, ELDER, AND CO. 



3Re«nt Sittiomi. 



Jane Eyre : an Autobiography. 



By CTJBSEB BELL. 
Third Edition, with Pre&ce by the Author, 3 toIs. post 8vo., £i 1 If. 6d, cloth* 

'* A very pathetic tale— very singular ; and so like truth, that it is difficult to avoid beliering that much 
of the characters and incidents are taken from life. It is a book for the enjoyment of a feeling heart and 
vigorous understanding." — JBlackwood'g Mt^axme. 

** A novel of remarkable power and beauty.'*— Dui/cn Universitp Magauine. 

** A book of decided power. The thoughts are true, sound, and original. The object and moral of the 
work are excellent." — Examiner, 

** Reality— deep, significant reality— is the characteristic of this book.-'— ProMr't Magaxine, 

** A vary remarkable book." — Qftarterly Review. 



The JSmigrant Family ; 



Or, the Story of an Australian Settler. By the Author of « Settlers and Conviets." 

3 vols, post 8vo., price £l 11 «. Gd, cloth. 

** This is what Milton called a real book ^9, book affording solid information as well as lively entertain- 
ment." — Daily News. 
** The story reads like truth— the chief merit of fiction."— Globe. 

'* The characters are drawn with distinctness, the incidents are natural and striking, there are many pas- 
sages of great power and pathos, and the truth of the local colouring imparts a cliarm to the fiction."— Jtiof. 

" Intermixed with the story are many sketches of the business of a settler's life, and the almost romantic 
incidents that frequently occur in a colony." — Spectator. 

Lofoden ; or^ the Exiles of N(yrway. 

By E. W. LANDOB, Author of ** The Buslimaii.'' 
2 vols, post 8vo., price &\ 1«« cloth. 

** An interesting and aiffscting narrative."— 3fom«^jr -Po'^* 

*' There is evidence in * Lofoden' of a high and noble design, which is worked out effectively by means of 
character and incident." — Jerrc^t Newspaper. 

** The story is simple, natural, and most interesting."— Od«erv«r. 

*' The wild and rugged character of the scenery, the Norwegian manners, and the novelty of tiie charac- 
ters and incidents, give an interest to ' Lofodoi.*^*- Spectator. 

** There is remarkable power in this work. Its merit lies in masterly descriptions of scenes and inci- 
dents."— ilfom^ CkrorUde. 

Trevethlan : a Cornish Story. 

By WILLIAH DAVY WATSON, Esq., Barrister-ttt-Law. 
3 vols, post 8vo., price £l 11«. 6d, cloth. 

** Trevethlan is a novel which fhsdnates the reader, and the memory of which he will not willingly let 
e&e.**^ Morning CkrorUde. 

'* In this story Mr. Watson has juiUciously blended together the romance and the reality of life. 
" A good story, cleverly managed, and told in a manly tone." "Examiner, 



Rose^ Blanche^ and Violet. 



By O. H. LEWES, Eaq. 

3 vols, post 8yo.» price £\ lU, 6d. doth. 

*' Mr. Lewes is a teacher as well as a narrator. There is no book in our recollection where Infirmity of 
purpose is more keenly anatomised or more successfldly demonstrated." — Examiner, 

** Mr. Lewes takes a high position among our novelists ; he possesses no ordinary insight into the human 
heart.* ' — Fraser^s Magazine. 
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Tales of the Colonies ; or, the Adventures of an 

Emigrant 

By CHABLES BOWCBOFT, Esq. 
5th Edit. fep. 8vo. price 6«. 

" * Tales of the Coloniet* is an able and interesting book. Tlie author has the first sreat requisite in 
fiction — a knowledge of the life be undertakes to describe ; and his matter is solid and real/* — Spectator. 

** The book is manifestly a mixture of Csct and fiction, yet it gives, we have every reason to believe, a true 
picture of a settler's life in that country ; and is thickly interspersed J^th genuine and useftil information." 

Chambers** Edmburgh Journal, 

The Bushranger of Tan Diemen's Land : 

Being a Second Series of « Tales of the Colonies." 
By CHABLES BOWCBOFT, Esq. 

S vols, post 8vo., price £l II «. 6d, 

** These volumes have the same qualities that gidned so much popularity for the author's previous work, 
* Tales of the Colonies.* " — Britannia, 

Adventures of an Aide-de- Camp ; 

Or, a Campaign in Calabria. 
By JAMES GBABT, Esq., Author of ** The BomaiLoe of War.** 

3 vols, post 8vo. price £l 1 1«. 6d, cloth. 

'* Overflowing with adventure— adventure in the camp and in the chamber, and by the road-side; 
soldiers* adventures, travellers' adventures, lovers* adventures, murders and abductions, iM&tles and sudden 
deaths, in the romantic land of Calabria.'*— Atlas. 

** A book of various and stirring adventure.'*-^ iS^pMtolor. 



The Gap of JBarnesmore : 



A Tale of the Revolution of 1688. 
S vols, post 8vo. price £l lis, 6d, doth. 

" A book suggestive of politfeal considerations of the highest present interest and applicability to the past 
and present state of Ireland.**— i>tiMtii University Magmine. 

** The author is a writer of ability, and he seems to be acquainted with the local features of the country he 
is writing about, as well as the history of the times." — Spectator. 

** An historical romance, finely conceived and ably written. It possesses one great merit ..- it la firee firom 
party feeUng.**^Aitoti»^. 



MR. C. P. R. JAMES'S RECENT NOVELS. 

Each in 3 vols, post 8vo. 
I. 



JBeauchamp ; or^ the Error. 

!! 3^ ^ ^'* Ja»»M*s most suooessfiil tales." — Egaminer. 
Mr. James has written notUng better than * Beauchamp.* " » Globe. 



Theodore 



II. 



The 



III 



IV. 



Charles 



** We hardlv know of any work of this author in which fiction and history are so well amalgamated ; It Is 
the essence of history connected with romance.*' — Spectator, 
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Wiotia of practical informattotu 



The Railways of the United Kingdom 

statistically considered^ 

In relation to their Extent, Capital, Amalgamations, Debentures, Financial Position, 
' Acts of Parliament by which regulated, Creation and Application of Shares 
Calls, Dividends, &c. &c. ; concisely arranged from solely authentic documents : 
together with the Railway Accounts render^ upon a Uniform Plan, 

By HABBY SCBIYENOB, 
Secretary to ^e Liverpool Stock EzclLange, and Author of ** History of the Iron Trade." 

1 thick vol. 8vo., price £i l«. cloth. 

Van Sommer's Tables of Consols ; 

Exhibiting the various Fluctuations in 3 per Cent. Consols from 1789 to 1848 
inclusive. 

4to., price £l Is. cloth. 

Smairs Mercantile Tables of Bengal Produce. 

1 vol. 4to. £2 10«. Any Table may be had separately, price 7«. 6<2. 

Piddington's Sailor's Horn-Book of Storms. 

I vol. 8vo., price 10«. 6J., with Charts and Storm Cards. 

m 

" A valuable manual of the Law of StormB. We wish we could be sure that it would be in every ship in 
which English is read.'* — Athemeum. 

" A valuable practical work.** — Nautical Magazine. 

** An exceedingly useful manual on an important subject, interestiDg to the meteorologist as well as the 
mariner." — Westminster Review. 

*« The law of storms and the mode of evading them are very fully handled by Mr. Piddington.*' 

Spectator. 



Thorn on Storms in the Indian Ocean, 

South of the Equator ; with Suggestions on the means of avoiding them. 

1 vol. 8vo., with Map and Plates, price 12«. cloth. 
" The work before us is most valuable to seamen." .- Nautical Magazine. 



Thomson on the Scottish Fisheries. 

12mo., price 3«. 6d, cloth. 
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Green's British Merchant's Assistant. 

Containing: Part I. Tables of Simple Interest. Part II. Tables showing the 
Interest on Exchequer Bills per Diem. Part III. Tables for ascertaining the 
Value of English and Foreign Stock. Also the amount of Brokerage, Commis- 
sion, Insurance, &c. &c. &c. 

Royal 8vo., price £i ll«. 6d, cloth. Each of the Three Parts is sold separately. 

Pococh on Assurances upon Lives ; 

Including the different Systems of Life Assurance now in use ; the Principles, Terms, 
and Tables of Seventy London Assurance Offices ; &c. 

Post 8vo., price 7«. doth. 

*' Those who are likely to have recourse to life insurance, will do wisely in consulting this Csmiliar 
explanation of its nature and advantages.** — Globe. 

Scrivenor's History of the Iron Trade. 

Demy 8vo., price 15«. cloth. 

** Mr. Scrivenor*s History is written with elaborate research and anxious care, and goes into and exhausts 
the entire subject.** — TaiVt Magaxine. 

Bischoff's History of the Woollen Trade. 

Two vols. 8vo., with Plates, price £l 6«. cloth. 

** We recommend these volumes of Mr. Bischoff*s to the carefUl consideration of all those Interested in 
the subjects of which they treat.** — Timet, 

Gilbart on the History of Ancient Commerce. 

Post 8vo., price 7<. 6d. cloth. 
" A work useftil to students of political economy, and interesting to the general reader.".. fconomuiL 

Hughes on the Duties of Judge Advocates. 

Post 8yo., price 7«. cloth. 

" Captain Hughet*s little volume will w^ supply the absence of that fhll and particular information 
which officers suddenly appointed to act as * deputy judge advocates ' must have felt the want of, even 
though tolerably well versed in military law."— Spectator. 

** This book is a digest as well as a compilation, and magr be emphatically called * The Hand-book of 
Military Justice.' '*— Atias. 

Watherston's Art of Assaying Gold and Silver. 

ISmo. price 3«. 6d, cloth. 

The Farmer's Friend : 

A Periodical Record of Recent Discoveries, Improvements, and Practical Suggestions 
in Agriculture. 

1 vol. post 8vo. price 7s. 6d, cloth. 

** The design of this work is excellent, and calculated to do good service to agricultural science. The 
editor has performed his task well.'*— Morning Chronicle. 

Leslie's Indian Meal Book ; 

Comprinng the best American Recipes for the various Preparations of that excellent 
Article. 

Second Edition, fcap. sewed, price 1 5. 6(f. 
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ilhidtrateti ^titntf&t WSUtrkss^ 



Sir John JSerscheVs udstronomical Observations, 

Made during the Years 1834, 5, 6, 7, 8, at the Cape of Good Hope ; being the com- 
pletion of a Telescopic Survey of the whole Surfiu» of the visible Heavens^ 
commenced in 1825. 

In 1 vol. royal 4to., with 18 Plates, price Four Gruineas. 



Under the Auspices of H.M. Government, and of the Hon. the Court of 

Directors of the Ectst India Company, 



Fauna Antiqua Sivalensis : 



The Fossil Zoology of the Sewalik Hills, in the North of India. By Hugh 
Falconbk, M.D., F.R.S., F.L.&, F.G.S., &c. &c, and Probt T. CAUTLxr, 
F.R.S., F.L.S., F.G.S., M^jor in the Bengal Artillery, &c. &e. Edited by 
Dr. Hnoa FALCONsa. The Fossil Bones drawn from Nature and on Stone 
by G. H. Ford and Assistants. 

*^* The work will be completed in about Twelve Parts, each containing twelve folio 
plates. The descriptive letterpress will be printed in royal octavo. Price of each Part 
One Guinea. Parts I. to IX. have appeared. 

** A work of Immeiue labour and research Nothing has ever appeared in lithogn^hy in this country 

at all comparable to these plates ; and as regards the representations of minute osseous texture bjr Mr. F<mv, 
they are, perhaps, the most perfect that have yet been produced in any country.** — Addreu of the PraUemi 
itfthe GeohgUMl Society qfLomdon, 20th Feb. 1846. 



Published with the Approval of the Lords Commissioners of Her Majesties 

Treasury. 

Darwin's Geological Observations; made during 

the Voyage of H.M.S. Beagle. 

Pakt I. — - Ok Cokal Fo&mations. 

8va, with Plate and Woodcuts, ISs. in cloth. 

Pa&t II. — On THE Volcanic Islands of the Atlantic and Pacitic Oceans. 

8vo., with Map, lOt. 6d. doth. 

Fart III. — - On the Geologt or South America. 

8vo., with Maps and Plates, 12«. cloth. 



CAPTAIN ASTLEY COOPER KEY'S 



Narrative of the Recovery of H.M.S. Gorgon^ 



Stranded in the Bay of Monte Videa 
1 vol. 8vo., with Plates. Price 7s. Cd, cloth. 
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Works recently published under the Authority of the Lords Commissioners 

of the Admiralty. 

\* In order to secure to science the full advantage of discoveries in Natural History, 
the Lords Commissioners of Her Majesty's Treasury have been pleased to make a liberal 
grant of money towards defraying part of the expenses of the following important publi- , 
cations. They have, in consequence, been undertaken on a scale worthy of the high 
patronage thus received, and are offered to the public at a much lower price than would 
otherwise have been possible. 

I. 

Dr. Andrew Smith's Illustrations of the 

Zoology of South Africa. 

This work is now completed in Twenty-eight royal 4to. Parts, price £16. 
%* Parts required to complete subscribers* copies may be had, price lOt., 12«., or 14«. each* 

II. 

The Zoology of the Voyage of n.M.S. Sulphur. 

In Ten royal 4to. Parts. Complete, price £5 ; or in cloth binding, £5 lOc 

III. 

The Botany of the Voyage of H.M.S. Sulphur. 

Complete, in Six sewed Parts, price £3 ; or in doth binding, £3 5«. 



CAPT. THOS. BROWN'S WORKS ON NATURAL HISTORY. 

Recent Conchology of Great Britain. 

Drawn and Coloured from Nature. In 1 vol. royal 4to., illustrated with 59 Plates^ 

^ price 6S<. cloth. 

Fossil Conchology of Great Britain. 

Complete in 1 voL royal 4to., price £S lOs; coloured ; £3 15<. plain. 
Separate Numbers may be had to complete subscribers* copies, S«. each, coloured ; 2«. plain* 

Illustrations of the Genera of Birds, 

Now publishing in Numbers, royal 4to., each containing 4 Plates, price 3s, coloured. 

Part I. is just completed, price 36«. cloth. 

Elements of Fossil Conchology. 

12 Plates, fcap. 8vo., price 58. cloth. 

Alphc^etical List of Shells, 

On a Sheet, price It. 
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A History of the Meigning Family of Lahore, 

With some Account of the Sikh Soldiers and their Sirdars. 
Edited by MAJOB G. CABMIGHAEL SICYTH, Third Bengal Light Cavalry. 

8vo., price 12«. cloth. 

The Punjauh : 

Being a brief Account of the Country of the Sikhs. 

By UETJT-COL. STEIKBAGH, late of the Lahore Service. 

A New Edition revised. In post 8vo. price 5s, cloth, with Map. The Map may be had 

separately, price Is, coloured, and Is, 6d, in case. " 

** There is much information in this volume, condensed into brief space, about a people to whom late oc- 
currences have given a common interest."^ J&jramAi«r. 

Savage Life and Scenes in Amtralia and 

New Zealand. 

By O. F. AirOAS. 

Second Edition, in 2 vols, post 8vo., price £\ As, doth. Plates and Cuts. 

** Mr. ADgas*s volumes will do more to familiarise our countrymen with the sceneiy and natives of the 
colonies described than ainr other work with which we are acauaiuted." — Eclectic Review. 

** These two volumes afltbrd on the whole the most faithfiu pictures of savage Ufe in Australia and New 
Zealand yet published."— Weekly Chronicle, 

Parhury's Handrbookfor India and Egypt. 

' Second Edition, post Svo., with a Map, price 12s, cloth. 

^ Mr. Parbury's work is the best Topographical Guide to the countriea to which it refers we have ever 
seen." — Standard. 

Cooper's Invalid's Guide to Madeira. 

Fcp. 8vo., price 4s, cloth gilt. 
** A work which may be consulted with advantage.'* — Sir James Clark on Climate. 

Forhes's History of California. 

IlluMrated with a Map, Plans of the Harbours, and Plates. 

Svo. price 14«. cloth. 

Gutzlaff's China Opened. 

2 vols, post Svo. price £l 4s, cloth. 

" We obtain from these volumes more information of a practical kind about the Chinese than from any 
other publication.'* — Aiku. 

Gutzlaffs Histcyry of the Chinese JEmpire. 

With a Map, 2 vols, demy Svo. bds., price £l Ss, 
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The Practical Sugar Planter : 



A complete Account of the Cultivation and Manufacture of the Sugar- Cane, accord- 
ing to the latest and most improved Processes, being the Result of Sixteen 
Years* actual Experience as a Sugar- Planter. 

By LEOITABD WBAY, Esq. 
1 vol. 8vo., with numerous Illustrations, price One Guinea. 

** ' The Practical Sagar Planter ' is a most useful book, containing more condensed and solid general in- 
formation than we hare erer before found collected on the subject of which it treats. To the actual planter 
it will be found a most valuable work.'* — CoknUal Magazine. 

" Mr. Wray's work is of commanding interest It isTuU of practical details, and will be an excellent guide 
to planters."— £conomwf. 

*' The book is oversowing with valuable information ; it is immeasurably the best practical work which 
has been written on the subject." ~ Atlas. 

" Mr. Wray is well qualified to write on this subject ; and it has been his especial object to introduce such 
improvements in the culture of the cane and manufacture of sugar as a long series of experiments demon, 
strated to be judicious." — Athetueum. 

*' This work is ably written, and there is that system in it which assures us its author is to be depended on . 
We heartily recommend it to the attention of all West India planters."— Weekly Chronicle, 



Porter on the Sugar Cane, 



New Edition, revised, with Plates, demy 8vo., price 12^. cloth. 



A Sketch of Assam. 



With some Account of the Hill Tribes. By an Officer of the E. I. C S. 

1 vol. 8vo., with 16 coloured Plates and a Map, price 14<. cloth extra ; or 20;. elegantly 

bound in calf. 



Lt.-Coh Jach's Views of Kot Kangra. 

Coloured facsimiles of Six Original Drawings, with Descriptions. Colombier, in. a 

Portfolio. Price :g2 2«. 

Dr. Wm. Geddes on the Diseases of Indian S^c. 

Svo. price 168, cloth. 

'* To the medical officers in India, and especially to those about to proceed thither, this will be found a 
valuable book of reference." — British and Foreign Medical Review. 

" Dr. Geddes has done for the symptoms of the diseases which he describes what Louis has done for the 
microscopic phenomena of fever." — Medico- Chirurgical Review. 

** This work must be referred to as a source of correct information on most questions relating to the 
diseases prevalent among Europeans in IndlsL." — Edinburgh Medical and Surgical Journal, 



Dr. Wise on Mindu Medicine. 

1 vol. Svo., price 12«. cloth. 



Dr. Allan Webb's Pathologia Indica. 

Second Edition. 1 vol. Svo., price 16«. half bound. 
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Jermyn's Book of English JE^ithets^ 

LiTK&AI' AMD FlOURA-TIYX. 

Imperial 8vo. price 9«. cloth. 

** The plan pursued In this volume is to take a substantive, and give all the epithets which have been em- 
ployed by oar best writers to qualify it What Mr. Jermyn has done he has done well.*' — Britannia. 

MR. THORPE'S WORKS ON ANGLO-SAXON LITERATURE. 

I. 

Andlecta Anglch Saxonica. 

A New Edition, corrected and revised. Post 8va, price 125. doth. 

II. 

Anglo-Saxon Version of ApoUonius of Tyre. 

With a Literal Translation, &c. Post 8yo., price 6<. 

III. 

A Grammar of the Anglo- Sa^on Tongvs. 

ByERASKUS BASK. 
Translated from the Danish. 8to., price 12<. 

ELEMENTARY WORKS ON SOCIAL SCIENCE. 

I. 

Introduction to the Social Sciences. 

Feap., price St. half-bound. 
IL 

Outlines of Social Economy. 

Fcap. 8va, price 1<. 6d, half-bound. 

IIL 

Questions and Answers : 

Suggested b^ a Consideration of some of the Arrangements and Relations of Social 
life ; bemg a Sequel to the *< OuUines of Social Economy," by the same Author. 

Fcap. 6vo., price 2s. half-bound. 
IV. 

Outlines of the Formation of the Understanding. 

Fcap. 8vo., price 2«. half-bound. 

" The author of these various manuals of the social sciences has the art of stadne clearly the abatruse 
points of political economy and metaphysics, and making them level to every understanding." —£«oisoiiiM. 
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TheParenfs Cahinetof Amusement ^Instruction. 

6 vols., price 3«. 6<f. each. Each volume is complete in itself, and may be had separately. 
<* This little work contains just that description of reading which will be beneficial to young children.*'— 
Qwxrterli/ Journal qfEducaUon, 

Little Stories from the Parlour Printing-Press. 

By the Author of « The Parent's Cabmet.** 

Royal 1 8mo., price 2s, 6cL doth. 
" A Tery nice iittle book for children." — Wceldif Chronicle. 

Investigation ; or^ Travels in the Boudoir. 

By CABOUKE A. HALSTED. 
Fcap. 8vo., with Plates, 4;. 6d. cloth. 
** An elegantly-written and highly instractire work for young people.** 

T%e Progress of Creation. 

Considered with reference to the Present Condition of the Earth. 

By MABY BOBEBTS. 
Fcap. 8vo., illustrated, price 4«. 6d, cloth. 

" We have seldom met with a work in which instruction and entertainment are more happily blended.**. 
Timet. 

*' This beautiful Tolume forms an instructive collection of striking fiwts, interspersed with amiable 
reflections.'* — Specttttor, 

Juvenile Miscellany of Amusement ^Instruction. 

Illustrated by Plates and Woodcuts. Fcap. 8ya, price 4«. 6<i cloth. 
** FUled with amusement and instruction, as its title indicates.*'— ;CSMir/JoarN<il. 



Mrs. Loudon's Light of Mental Science. 

Fcap. 8vo., price S«. cloth. 
'* One of the most philosophical books we have seen for a long time.** — Observer, 



M" Dowairs Arithmetic Unveiled. 

12mo., price 5s. doth. 

Dr. Beattie's Grammarian. 

24mo., price 2<. doth. 

Clarke's System of Arithmetic. 

Third Edition, 12ma, price 3<. bound. 
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fMevi. Dr. Croly's Sermons. 



1 vol. Syo., price lOt. 6d, cloth. 

'* Of all the .theological prodactions of Dr. Croly which have fSallea under our notice, we think this 
volume, in many respects, the most striliing, and the most liliely to permanently establish his fame as aa 
original, effective, and eloquent preacher.*'— .ffrttonniVi. 



Testimony to the Truth ; 



Or, the Autobiography of a converted Atheist 

2d Edit. 1 vol. fcap. 8vo. 45. 6d. cloth. 

" A venr interesting account of the experiences of an intelligent and sincere mind on the subject of re-/ 
Ugion. We can honestlv recommend the book to the notice of our readers." — E(^eetie Revieto. 

** The book Is earnestly written ; and expresses the convictions of a sincere Christian, whose own ex- 
perience sufiSced to reclaim him." — Eamomut. 

** The work we trust will obtain a wide circulation, especially amongst classes exposed to the contagion of 
sceptical association. Even to firm believers it is calculated to be rery profitable." — Evangelical Mag. 

" The history of the conversion of an Indiridual mind has never^been more minutely tracied : the psycho- 
logical phenomena revealed have never been more curious and suggestive ; and the incidmts have never 
been described with more minute fidelity." « Atlas. 



u4mlrew Steinmetz's Novitiate ; 



Or, a Year among the English Jesuits. 
Second Edition, with Memoir and Portrait, 1 voL post 8vo. 7«. 6d, cloth. 

*' This is a remarkable book. It describes, with a welcome minuteness, the daily, nightly, hourly occu- 
pations of the Jesuit Noritiates at Stonyhurst, their religious exercises and manners, in piivate and together ; 
and depicts, with considerable acuteness and power, the conflicts of an intelligent, susceptible. Honest- 
purposed spirit, while passfaia through such a process." -» British QtiaHerfy Review. 

** This is as singular a book of its kind as has appeared since Blanco White's * Letters of Doblado,* with the 
advantage of dealing with the Jesuits in England, instead of Popery in Spain."— Spectator.' 

*' If it be desirable to know what is that mode of training by wnicn the Jesuit system prepares its novices 
for their duties, this is the book to inform us, for it is a chronicle of actual experience."'— ^rAannui. 

Steinmetz's Jesuit in the Family : 

A Tale. In 1 vol. post 8vo. 95. cloth. 

*' A well-written and powerfVil novel, constructed for the development of Je«uit practices, and to show the 
Jesuit in action. The interest in some parts is intensely wrought up." — JioAfS BuU, 
** Remarkable for force of ideas and onginality in style.'*— ^rt'tamstVi. 

Mrs. JEUis's Pictures of Private Life. 

In 3 vols. fcap. 8vo., price Ss, each, cloth. Each Volume is complete in itself, and may 

be purchased separately. 

The Life and Adventures of Zamba, 

An African Negro King ; and his Experience of Slavery in South Carolina. 

Written by Himself. 

Post 8yo., price 7<. 6d, cloth. 

*' We have never read a more life-like book. There is a shnplldty about the style and incidents that is 
quite Crusoish.** — Weekly Chronicle, 

** A very well-written, interesting, and usefUl volume— useftd. because it is another and severe blow 
levelled against the accursed stronghold of slavery." — Weekfy DisptOch. 

** It has a Robinson Crusoe sort of interest." — Spectator. 

Pev. P. W. Evans's Pectory of Yalehead. 

Thirteenth Edition, price 65. cloth. 

** Universally and cordially do we recommend this delightful volume. We believe no person could read 
this work and not be tiie better, for its pious and Couching lessons.**-* Literary Gaxette, 
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REV. CHARLES B. TAYLER'S WORKS. 

I. 

Records of a Good Man's Life. 

Seventh Edition, in one vol. small 8yo., price 7«. bound in doth. 



II. 

Montague ; or^ Is this Meligion ? 

A Page from the Book of the World. 
New Edition, in fcap. 8vo., illustrated, price 6«. cloth, and 9». morocco extra. 



III. 
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A Volume of Sermons 



On the Doctrines and Duties of Christianity. — Second Edition, demy l2mo., 

price 5«. boards. 



IV. 

The Child of the Church of England. 

Price 2«. neatly half bound. 



V. 

Social JEvilSj and their JRemedg. 

A Series of Narratives. 

In 8 Numbers, sold separately, price Is. 6d, each, or complete in 4 vols. 

half-bound, price 4$. each vol. 

** The design of Mr. Tayler U praii eworthy, his object being to counteract, bv a series of tales, 
of the power and necessity of religion in the daily and hourly concerns of life, * the confusion of 
truth in Miss Martineau's Entertaining Stories.*^'— Christum Remembraneer, 



illustrative 
of error with 



Mrs. Sarganfs Christianas Sunday Companion, 

Post 8yo., price 8«. cloth. 

** We cordially recommend this volume to the heads of fanrilies, and also as an admirable schooUbook to be 
read on Sunday morning to scholars, before proceeding to the temple of God."— Church and State Gaxette. 

The Family Sanctuary ; 

A Form of Domestic Devotion for every Sabbath in the Year. 
Second Edition, 8vo., price 7ir. 6d. half-bound in cloth. 

Bev.Jff, Mackenzie's Commentary on the Gospels. 

8vo., price 7s. Gd. cloth. 
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Rev. C. Mackenzie's History of the Church, 

Post 8vo., pric« 8s, 6dL cloth. 

*' Within its compeivUouB paceft it contain! a review, carefully taken, of the progren of the Church of 
Christ, through all the perils or persecution, dissent, and heresy, oy which it has Deen tried, as in a furnace, 
up to Its confirmed ettaolishment in this country at the epoch of l€ss.**-^ Herald* 

Morison's MeUgioiis Sistory of Man. 

Second Edition, fcap. 8vo. price 61. cloth. 

** The plan of this book is bcth extensive and important— embracing an inquiry into the nature of Reve- 
lation, and its influence on the opinions and customs of mankind ;"...** the writer uses Scriptiwre as an 
interpreter," and ** sticks to the literal text of the six days*" — Spectator* 

Meason^ Revelation, and Faith : 

Some Few Thoughts by a Bengal Civilian. 
12rao.y price 5<. oloth. 

Scriptural Epitaphs : 

A Selection of Passages from Scripture suitable for Christian Epitaphs. 

Price 2s, 6d, cloth lettered. An Edition on large paper, price 4«. cloth. 

The Hampden Controversy. 

By the Bev. HENBT CHBISTMAS, M.A., F.B.S.| F.8.A., fto. fto. 

8vo., price 4«. 6d, boards. 
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Currer, Ellis, and Acton BelVs Poems. 

Fcap. 8vo., 4f. doth. 

Madonna Pia^ and other Poems. 

By J. O. OBAHT. 
With Frontispieces by Mulready. In 2 vols, post 8vo.y 15s. elotb. 

Syhily and other Poems. 

By J. J? MIUCUIH, Author of ** Traflbrd.*' 
1 ToL feap. 8vo., 58, doth. 

William Thom's Phymes and PecoUections. 

^ Third Edition, with a Portrait, post 8vo., price 4f . An Edition on large paper, 

*" . 8to. 7«. 6d, 
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